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Subject  Index 


This  is  an  index  to  all  reading  mat- 
ter, original  and  abstracted,  in  The 
Journal.  Subjects  are  indexed  in  their 
alphabetical  order,  except  the  titles  of 
books,  which  will  be  found  under 
"Book  Reviews"  appearing  in  its 
alphabetical  order  with  the  other  sub- 
ject headings.  Matters  pertaining  to 
The  Radiological  Society  of  North 
America  will  be  found  under  that 
heading. 

Owing  to  the  fact  that  pages  of 
volume  two  of  The  Journal  are  not 
numbered  consecutively  it  will  be 
necessary  to  note  the  month  of  pub- 


lication in  connection  with  the  number 
of  the  page.  For  example,  the  figures 
"2:63,  Sept.  '21"  following  the  subject 
heading  indicate  that  the  article  will 
be  found  in  volume  two,  page  63  of 
the  September  number;  "2:63,  Oct. 
'21"  indicates  that  the  article  will  be 
found  in  volume  two,  page  63  of  the 
October  number.  Hereafter  each  vol- 
ume of  The  Journal  will  be  paged  con- 
secutively to  conform  with  standard 
rules. 

The  letter  "E"  is  used  to  indicate 
editorials,  the  letters  "ab"  to  indicate 
abstracts. 


ABDOMEN:  See  also  pelvis,  peri- 
toneum. 

Roentgenological  aspects  of  lower 
right    quadrant    lesions    [Baetjer  & 
Friedenwald]  2:65,  May,  1921,  (ab). 
ADENITIS 

Tuberculous   cervical   adenitis,  re- 
sults  from   use    of   fractional  x-ray 
dosage  in  one  hundred  cases  {Carter] 
2:22,  Sept.  1921  (ab). 
ADENOIDS 

X-ray  treatment  of  tonsils  and  ade- 
noids associated  with  exopthalmic 
goitre  and  tubercular  glands  [Wither- 
bee]  2:68,  August,  1921  (ab). 
ALIMENTARY  TRACT:  See  gastro- 
intestinal tract. 

AMT?T"TCAN  RADIUM  SOCIETY 

42   Tuly,  1921. 

:     J     ROENTGEN  RAY 

SOCIETY 

Annual  neeting,  2:47,  August,  1921. 
ANEMIA 

-  irom  working  with  radium 
(E)  2:50,  July,  1921. 
ANESTHESIA 

History  of  ether  as  (E)  2:37,  1921. 
APPENDICITIS 

Roentgenology  of  appendicial  oblit- 
eration [Skinner]  2:43,  March,  1921, 
(ab). 

Intestinal  radiography  for  chronic 
appendicitis  [Ellis]  2:57,  Oct.  1921, 
(ab). 

APPENDIX 

Technique    and    interpretation  of 
roentgenograms   of   appendix  [East- 
mond]  2:60,  April  1921,  (ab). 
ARTHRITIS  

Pathol(j£v*«  'qI  rbVeun?atO'id  arthritis 
in  rpi*a!hc7fi  ^o'.x-lray  Iffedin^?,,  [  vVc-l^en- 


burg]  2:53,  July,  1921,  (ab). 
ATROPHY 

An  experimental  and  clinical  study 
of  the  changes  in  bone  which  result 
from  non-use  [Allison  &  Brooks]  2:75, 
Nov.,  1921,  (ab). 
BARIUM  SULPHATE 

Injection   of   sphenoid   sinus  with 
[Hubeny]  2:27,  March,  1921. 
BIOGRAPHY 

Dodd,  Walter  James,  2:46,  May, 
1921. 

Cannon,  Walter  Bradford,  2:27, 
May,  1921. 

Holmes,  Oliver  Wendell,  2:53,  May, 
1921. 

BISMUTH 

For  injecting  bronchi  and  lung  cav- 
ities [Bullowa  &  Gottlieb]  2:40,  June, 
1921  (ab). 

In  study  of  bronchial  tree  [Lynah 
&  Stewart]  2:58,  April  1921,  (ab). 
BONE 

Action  of  x-rays  add  i  oone 

and  cartilage  during  t1  ment 

stage  LSegalel  2:6.'  (ab). 

Atrophy,  an  exp-  clini- 
cal study  of  the  c1  result 
from  non-use  [All  5]  2:75, 
November,  1921,  I 

Cervical    ribs,       ■  ises  of 

[Trostler]  2:64,  Dec  b). 

Injuries  and  ie  bones 

and  joints,  diag          '  ns  of  the 

roentgen  ray  [I  ers]  2:53, 
July,  1921,  (ab) 

Notes  on  <  s  of  bone 

[Overend  &  1,  Novem- 
ber, 1921,  (at 


SUBJECT 

Relation  of  ossification  to  physio-  - 
logical   development    [Bardeen]  2:1, 
June,  1921. 

Scope  of  radiotherapy  in  disease  of 
the  skeleton  [Levin]  2:52,  July,  1921, 
(ab).  . 

Tuberculosis,  diagnosis  and  differen- 
tial diagnosis  in  bones  and  joints 
[Forssell]  2:63,  September,  1921,  (ab). 

— Roentgen  treatment  of  bone  and 
ioint  tuberculosis  [Stein]  2:63,  Dec, 
1921,  (ab). 

Tumor  of  the  bony  chest  wall  [Hed- 
blom]  2:61,  September,  1921,  (ab). 

Primary  tumors  LSosman  &  Canter] 
2:1,  October,  1921. 
BOOK  REVIEWS 

Baetjer,  Frederick  H.,  &  Waters, 
Chas.  H.  Injuries  and  Diseases  of  the 
Bones  and  Joints,  Their  Differential 
Diagnosis  by  Means  of  the  Roentgen 
Ray,  2:53,  July,  1921. 

Heuser,  Dr.  Carlos,  Buenos  Aires, 
South  America,  Tratado  Practico  De 
Radiologia,  2:68,  November,  1921. 

Keen's  Surgery,  2:42,  June,  1921. 
BOSTON  2:39,  May,  1921. 
BRAIN:  See  cranium  also. 

Foreign  body  in   [Wasson]  2:107, 
January,  1921. 

Tumor,  Dandy  method  of  localizing 
by  the  roentgen  ray  [Menninger]  2:61, 
May,  1921,  (ab). 
BURNS 

X-ray   burns    [Bevan]    2:64,  Dec, 

1921,  (ab). 
BUTTERMILK    vs.     agar-agar  as 
vehicle   for   bismuth    [Tucker]  2:40, 
June.  1921. 

CALCULI:  See- also  names  of  organs. 

Recurrent,  associated  with  calculus 
in  diverticulum  and  contraclure  of 
vesical  orifice  [Davis]  2:117,  January, 
1921,  (ab). 

CANADIAN  RADIOLOGICAL 
SOCIETY 

Invitation  to  attend  annual  meeting, 
2:50.  May,  1921. 

CANCER:  See  also  tumor  and  under 
names  of  organs  and  regions. 
Carcinoma  of 

— Breast,  combination  of  radium  and 
x-rav  in  certain  tvpes  of  [Quick] 
2:61,  April  1921,  (ab). 

— Roentgen  therapy  in  carcinoma 
of  the  breast  [Stewart-]  ":63,  October, 
1921,  (ab). 

— Cervix,  treatment  of  carcinoma  of 
the  cervix  and  uterus  by  radium  sup- 
plemented by  deep  roentgen  therapy 
[Boggs],  2:62,  October,  1921,  (ab). 

— Lung,  roentgenological  study  of 
primarv  carcinomata  of  the  [Bryan] 
2:21,  November,  1921. 


INDEX 

— Tongue,  treatment  of  [Quick]  2:64 
August,  1921,  (ab). 

— Uterus,  radium  x-ray  therapy  of 
carcinoma  uteri  and  uterus  bleeding 
[BissellJ  2:73,  November,  1921  (ab). 

Clinical  features  as  the  determining 
factors  in  the  application  of  radium 
and  roentgen  rays  in  malignancy 
LEisenj  2:58,  October,  1921  (ab). 

Cutaneous,  roentgen  ray  treatment 
of  [Hazen]  2:40,  June,  1921,  (ab). 

Gastric  ulcer  and  cancer  [Shuman] 
2:113,  January,  1921. 

Melano-epithelioma  [New  &  Hau- 
sel)  2:64  September,  1921,  (ab). 

New  roentgenotherapy  in  carcinoma 
[Sittentield]  2:41,  March,  1921,  (ab). 

Of  esophagus,  radium  treatment  for 
[RockeyJ  2:64,  September,  1921,  (ab). 

Of  lip,  radium  treatment  of  epithe- 
lioma of  [Quick]  2:1,  Dec,  1921. 

Of  penis,  study  of  eighteen  cases  of 
epithelioma  of  [Schreiner  &  Kress] 
2:31,  October,  1921. 

Pathology  and  etiology  of  [Simp- 
son] 2:37,  August,  1921. 

Present  status  of  roentgen  and  ra- 
dium treatment  for  cancer  of  the 
breast  [Groover,  Christie  &  Merritt] 
2:39,  September,  1921. 

Present  status  of  treatment  of  oper- 
able cancer  of  the  cervix  [Graves] 
2:66,  August,  1921  (ab). 

Radiotherapy  in  deep  seated  cancer 
[Stevens]  2:21,  June,  1921. 

— In  superficial  malignancy  [Grier] 
2:39,  November,  1921. 

— Versus  operation  in  cancer  of 
cervix  uteri  [Gellhorn]  2:23,  July, 
1921. 

Radium  in  study  and  treatment  of 
cancer  [Stone]  2:65,  August,  1921, 
(ab). 

Radium  technique  in  the  treatment 

of  malignant  diseases  of  ,the  skin 
[Quick]  2:71,  November,  1921,  (ab). 

Research,  resistance  of  mice  to 
transplanted  cancer  [Nokahara  & 
Murphy]  2:51,  July,  1921,  (ab). 

Statistics  of  cancer  (E)  2:46,  Sept., 
1921. 

Surgery  as  an  aid  to  radiotherapy 
in  apparently  hopeless  cases  [Beck] 
2:62,  September,  1921,  (ab). 

Symposium  on  carcinoma  [Pusey] 
2:118,  January,  1921,  (ab). 

Symposium  on  uterine  cancer  and 
irridation  |  Duncan,  Schmitz,  Clark  & 
KeeneJ  2:59,  October,  1921,  (ab). 

Uterine,  cancer  of  the  uterus  [Dea- 
ver]  2:68.  August,  1921,  (ab). 

— Radium  in  gynecological  service 
[Jones]  2:66,  Dec,  1921,  (ab). 
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CANNON,  Walter  Bradford. 

Biographical  sketch,  2:27,  May,  1921. 
CARCINOMA 

See  cancer 'and  names  of  organs. 
CARDIOLYSIS 

Roentgen  observations   before  and 
after  cardiolysis  in  a  case  of  chronic 
mediastinopericarditis    [Ernst]  2:30, 
July,  1921. 
CARDIOSPASM 

Etiology  of   LDivelcy]   2:64,  Janu- 
ary, 1921.* 
CHEST 

Technique  for  radiography  of  (E) 
2:61,  October,  1921. 
CHICAGO  ROENTGEN  SOCIETY 

Officers  of,  2:56,  August,  1921. 
COOLIDGE  TUBE 

New  type  of  stabilizer  for  use  with 
[KearsieyJ  2:14,  July,  1921. 
CRANIUM 

Intracranial  aerocele  following  frac- 
tured   Fkull    [Horraxl    2:42,  March, 
1921,  Cab). 
DENTIST 

And  radiography  (E)  2:62,  August, 
1921. 

DERMATOLOGY 

New  method  of  roentgen  ray 
therapy  in  psoriasis  [Brockl  2:62, 
Dec.  1921,  (ab). 

X-ray  and  radium  technique  in  the 
treatment   of   lesions   involving  skin 
and  mucous  membranes  [Weed]  2:30, 
August,  1921. 
DIAGNOSIS 

Correlation  of  clinical  roentgen  ray 
findings  [Childs]  2:18,  March,  1921. 
DODD,  Walter  James. 

Biographical  sketch,  2:53,  May,  1921. 
EAR 

Otosclerosis,  x-ray  treatment  of  two 
cases     [Webster]     2:69,  November, 
1921,  (ab). 
ELBOW 

X-ray  technique  for  (E)  2:53,  Octo- 
ber, 1921. 

ENTEROCOLITIS 

Roentgenology  of  tuberculous  enter 
ocolitis  [Carman]  2:116,  January,  1921, 
(ab). 

EPITHELIOMA:  See  tumor  also. 

Melano-epithelioma  [New  &  Hause] 
2:64,  September,  1921,  (ab). 

Radium  treatment  in  epithelioma  of 
the  lip  [Quick]  2:1,  Dec,  1921. 

Study  of  eighteen  cases  of  epithe- 
lioma of  the  penis  [Schreiner  &  Kress] 
2:31,  October,  1921. 

Treatment  of  epithelioma  with  ra- 
dium [Allison]  2:65,  October,  1921, 
(ab). 


X-ray  treatment  of  with  thin  filters 
[Remer  &  Witherbee]  2:52,  July,  1921, 
(ab). 

EQUIPMENT 

Dental  film  developing  cabinet,  2:60, 
Dec,  1921. 

Deep  therapy  apparatus — Kelley- 
ECoett,  2:57,  Dec,  1921. 

Deep  therapy  unit,  the  Victor,  2:54, 
October,  1921. 

Dental  Unit,  Fischer  "DeLuxe." 
July,  1921. 

Fluoroscope,  Patterson  operating 
2:56,  August,  1921. 

Fluoroscopic  and  radiographic  unit, 
Victor  stabilizer,  2.67,  November,  1921. 

Portable  Wappler  x-ray  unit,  2:56, 
August,  1921. 

Precision  x-ray  apparatus,  Interna- 
tional, 2:64,  November,  1921. 

Screen,  Patterson  cleanable  intensi- 
fying, 2:55,  October,  1921. 

Screen,  Patterson  intensifying,  2:49, 
July,  1921. 

Sphere  gap,  2:55,  September,  1921. 

Sphere  gap,  correction  to  descrip- 
tion given,  September,  1921,  2:66,  No- 
vember, 1921. 

Stabilizer,  new  type  for  use  with  the 
Coolidye  tube  [Kearsley]  2:14,  July, 
1921. 

Stabilizer,  the  Victor-Kearsley,  2:54, 
August,  1921. 

Stereo-fluoroscope,  Tyndall  &  Hill, 
2:69,  November,  1921. 

Surgilities,  Cameron's,  2:48,  July, 
1921. 

Table,  Wappler  radiographic  and 
fluoroscopic,  2:56,  October,  1921. 

—  Acme  combination  table,  2:58, 
Dec,  1921. 

Transformer,  Fischer,  2:57,  Septem- 
ber. 1921. 

Transformer,  Wappler  fluoroscopic, 
2:48,  July,  1921. 

— William  Meyer  Company  trans- 
former, 2:61,  Dec.  1921. 

Treatment  timer,  Hugenot,  2:48, 
July,  1921. 

Tunnel,  Magnuson  plate,  2:58,  Sep- 
tember, 1921. 

Victor    high    frequency  apparatus, 
2:59,  Dec,  1921. 

X-ray  plant,  Campbell  "Clinix,"  2:48, 
July.  1921. 
ERRATA 

2:58,  November,  1921. 
ERYTHEMA 

Application  of  erythema  skin  dose 
[Schmitz]  2:55,  April,  1921. 
ESOPHAGUS 

Diseases  of  [Butler!  2:14,  Dec,  1921 
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Radium  treatment  for  cancer  of 
[Rockcvl  2:64,  September,  1921,  (ab). 
EXHIBITORS 

Roster  of  at  annual  meeting,  2:54, 
Dec,  1921. 
EYE 

Cataracts,  radium  treatment  of 
[Cohen  &  Levin]  2:75,  November, 
1921  (ab). 

Gliomatous   masses,   radium  plugs 
for  the  dissolution  of  orbital  [Chance] 
2:73,  November,  1921,  (ab). 
FEET 

X-ray  treatment  of  epidermophyton 
infection  of  [Lawrence]  2:49,  March, 
1921. 
FETUS 

X-ray  pictures  of  the  bones  in  diag- 
nosis of  syphilis  [Shipley,  Pearson, 
Weech  &  Green]  2:63,  May,  1921,  (ab). 
FOREIGN  BODIES 

In  air  and  food  passages  [Jackson] 
2:62,  August,  1921  (ab). 

In  brain  [Wasson]  2:107,  January, 
1921. 

In  face  and  skull  [Sutherland]  2:36, 
August,  1921. 

Technique  for  removal  of  under  di- 
rect   ■Huoroscopic    guidance  [Grove] 
2:58,  October,  1921,  (ab). 
FRACTURE 

Compression  fracture  of  the  first 
lumbar  vertebra  [Gorsch]  2:59,  April, 
1921,  (ab). 

Of  the  humerus  [Wasson]  2:104, 
January,  1921. 

Of  transverse  processes  of  the  lum- 
bar vertebrae  [Davis]  2:75,  November, 
1921,  )ab). 
FURUNCULOSIS 

In  infants   [Grulce   &  Rose]  2:63, 
September,  1921,  (ab). 
GALLBLADDER 

Two  hundred  and  fifty  operations 
on  the  gallbladder  and  ducts  [Mc- 
Guirc!  2:43,  .March,  1921,  (ab). 

Roentgen  ray  examination  of  [Kirk- 
lin]  2:1,  May,  1921. 

GASTRO-INTESTINAL  TRACT 

Abnormalties  of  in  children,  roent- 
gen-ray  demonstration  of  [Kerley] 
2:116,  January,  1921,  (ab). 

GASTRO-INTESTINAL  TRACT 

Agar-agar,  use  of  in  gastro-intestinal 
ray  work  [Tucker]  2:40,  June,  1921, 
(ab). 

Comparison  of  important  factors  in 

the  diagnosis  of  gastric  and  duodenal 
ulcer  [Rowe]  2:14,  May,  1921. 

Diagnosis,  x-ray  diagnosis  of  dis- 
eases of  the  alimentary  tract  [Pfeffer] 
2:40,  April,  1921. 


Gastric  ulcer  and  cancer  [Shuman-I 
2:113,  January,  1921. 

— Treatment  of  gastric  ulcer 
[Smithies]  2:64,  September,  1921, 
(ab). 

Ileo-caecal  regurgitation  [Goldie] 
2:67,  Dec,  1921,  (ab). 

Linitis  plastica  [Palmer,  Watkins  & 
Mills],  2:74,  November,  1921,  (ab). 

Peristalsis  in  health  and  disease 
[Alverez]  2:60,  April,  1921,  (ab). 

Ulcer  of  the  lesser  curvature  [Her- 
man-Johnson] 2:58,  October,  1921, 
(ab). 

GOITER:  See  also  thyroid. 

Exopthalmic,  results  of  treatment  by 
surgical  and  x-ray  methods  [Bingham 
&  Richards],  2:65,  October,  1921  (ab). 

— X-ray  treatment  of  Basedow's  dis- 
ease [Trostler]  2:69,  August,  1921. 
(ab). 

— X-ray  treatment  of  Basedow's 
disease  [Trostler]  2:63,  October,  1921, 
(ab).  m 

Radium  emanations  in  treatment  of 
goiter  [Terry]  2:64,  September,  1921, 
(ab). 

Radium  treatment  of  goiter  [Quig- 
ley]  2:73,  November,  1921. 

Results  of  treatment  by  surgical  and 
x-ray  methods  [Bingham  &  Richards] 
2:66,  September,  1921,  (ab). 
GRAVE'S  DISEASE 

See  liypertlnrroidism. 
GYNECOLOGY 

Analysis  of  200  cases  treated  with 
radium  at  the  Women's  Hospital  in 
the  state  of  New  York  [Titus]  ":64, 
October,  1921,  (ab). 

Irridation  of  the  spleen  in  obstetric 
and  gynecological  cases  [Vogtl  2:63, 
Dec,  1921. 

Radium    in    gynecological  service 
[Tones]  2:66,  Dec,  1921,  (ab). 
HEAD 

Radium,  x-ray  and  other  non-surgi- 
cal methods  with  operations  about  the 
head  and  neck  [Beck]  2:72,  November, 
1921,  (ab). 
HEART 

Etiology  of  cardiospasm  [Diveley] 
2:64,  January,  1921. 

Roentgen  observations  before  and 
after  cardiolysis  in  a  case  of  chronic 
mediastinopericarditis    [Ernst]  2:30, 
July,  1921. 
HERNIA 

Diaphragmatic    hernia  [Truesdale] 

2:65,  Dec,  1921,  (ab). 
HODGKIN'S  DISEASE 

Radium  and  x-ray  therapy  in  [Bow- 
ing] 2:20,  Dec,  1921. 
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HOLMES,  Oliver,  Wendell. 

Biographical  sketch,  2:53,  May,  1921. 
HUMERUS 

Fracture  of  [Wassotn]  2:104,  Janu- 
ary, 1921. 

HYPERTHYROIDISM 

Surgery  versus  roentgen  ray  in 
treatment  of  [Crile]  2:62.  Dec,  1921 
(ab). 

INFECTION 

Focal   infection,    dental    [  Hubeny'] 
2:33,  Dec,  1921. 
INTESTINE 

Comparison  of  important  factors  in 
the  diagnosis  of  gastric  and  duodenal 
ulcer  [Rowe]  2:14,  May,  1921. 

Errors  in  diagnosis  in  treatment  of 
duodenal  ulcer  [Dunham]  2:64,  May, 
1921  (ab). 

Ileo-caecal  regurgitation  [Goldiel 
2:67,  Dec,  1921,  (ab). 

Linitis  plastica  [Palmer,  ,Watkins  & 
Mills]  2:74,  November,  1921,  (ab). 

Movements  of  the  intestine  studied 
by  means  of  the  roentgen  ray  [Can- 
non] 2:28,  May,  1921. 

New  intestinal  tube  with  remarks  on 
its  use  in  a  case  of  ulcerative  colitis 
[Einhorn]  2:42,  June,  1921. 

Peptic  ulcer,  roentgenographic  diag- 
nosis and  localiation  of  [ Carman  1  2:56, 
April,  1.921,  (ab). 

Roentgen  ray  diagnosis  of  intestinal 
obstruction     with    report     of  cases 
[Kahiv]  2:44,  March.  1921. 
JOURNAL  OF  RADIOLOGY 

Aims  of  (E)  2:48,  October,  1921. 

Editorial  staff,  see  frontispage, 
March,  1921. 

Formation  of  publishing  company, 
(E)  2:1,  March,  1921. 

Policy  of  (E)  2:38,  March,  1921. 

Statement  of  ownership,  manage- 
ment and  circulation,  2:55,  July,  1921. 
KIDNEY 

Renal  tuberculosis  in  twins  [Kret- 
schmerl  2:43,  March,  1921,  (ab). 
LEUKAEMIA 

Radiation  in  treatment  of  [Soiland] 
2:25,  Dec,  1921. 

X-ray  treatment  of  [Richards]  2:23, 
March,  1921,  (ab). 
LIVER 

Atrophy  [Strathy]  2:66.  Dec,  1921, 
(ab). 

Opaque    meal    in    the    liver  ducts 
[Stephanson]  2:35,  April,  1921. 
LUNG:  See  also  pleura,  respiratory 
tract. 

Carcinoma  of,  roentgenological 
study  of  primary  carcinomata  [Bryan] 
2:1,  November,  1921. 


Pulmonary  metastasis,  roentgen- 
ologic aspect  of  [Carman]  2:1,  Octo- 
ber, 1921. 

Roentgenographic  studies  of  bron- 

chietasis  and  lung  abscess  after  direct 
injection  of  bismuth  mixture  through 
the  bronchoscope  LLynah  &  Stewart] 
2:58,  April,  1921,  (ab). 

Syphilis  of  the  lung  |  Wile  &  Mar- 
shall' 2:59,  September,  1921,  (ab). 

Technique  and  interpretation  of 
roentgenograms  of  tuberculosis  and 
complications  [Ashbury]  2:60,  April, 
1921,  (ab). 

LYMPHADENITIS 

Childhood  tuberculous  lymphaden- 
itis, x-ray  findings  and  diagnostic  sig- 
nificance [Hubeny]  2:62,  May,  1921, 
(ab). 

LYMPHADENITIS,  continued 

X-ray    treatment    of  tuberculosis 
[Trostler]  2:64,  October,  1921,  (ab). 
LYMPHATICS 

Atrophy  of  lymphatic  and  tonsilar 
tissue  by  radium  and  x-ray  [Simpson  1 
2:35,  September,  1921. 

Hodgkin's  disease,  radium  and  x-ray 
therapy  in  [Bowing]  2:20,  Dec,  1921. 
MASTOID 

A  simple  device  of  mastoid  radiog- 
raphy [Dempster]  2:39,  June,  1921, 
(ab). 

MEDICINE 

Future  of  (E)  2:39,  Dec,  1921. 

Grouo  medicine,  the  roentgenologist 
and  [Bissell]  2:21,  August,  1921. 

State  medicine  (E)  2:48,  May,  1921. 

—  (E)  2:31,  June,  1921. 

—(E)  2:4,3  July,  1921. 

—(E)  2:47,  August,  1921. 

—(E)  2:50,  September,  1921. 

—(E)  2.46,  October,  1921. 

—(E)  2:58,  November,  1921. 
MOUTH 

Dental  focal  infections  [Hubeny] 
2:33,  Dec,  1921. 

Oral  radiography  (E)  2:45,  August, 
1921. 

Pathology  of  and  surgical  principles 
of  removal  [Shearer]  2:1,  August, 
1921. 

Treatment  of  malignant  growths  of 
the  mouth  and  throat  by  radium  sup- 
plemented by  other  methods  [Boggs] 
2:31,  January,  1921. 
MYOSITIS 

Traumatic  ossifying  [Orr]  2:62, 
May,  1921,  (ab). 

NATIONAL    BOARD    OF  MEDI- 
CAL EXAMINERS  (E)  2:57,  No- 
vember, 1921. 
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NAEVUS 

Treatment  of  naevi  [Stevens]  2:33, 
November,  1921. 
OBSTETRICS 

Irridation  of  the  spleen  in  obstetric 
and  gynecological  cases  [Vogt]  2:63, 
Dec.  1921,  (ab). 

OMAHA  ROENTGEN  SOCIETY 

Program  and  entertainment  given 
at  Lincoln,  March,  1921,  2:50,  May, 
1921. 

OPERATORS 

Licensing  the  radiological  operator, 
(E)  2:42,  July,  1921. 
OSTEITIS-DEFORM  ANS 

Roentgenographic  aspects  of,  with 
reports  of  fifteen  cases   [Carman  & 
Carrick]  2:7,  April,  1921. 
OSTEOMYELITIS 

X-ray  diagnosis  of   [Nessal  2:34, 
August,  1921. 
OSTEO-SARCOMA 

Of  the  tibia  with  extensive  meta- 
stases [Knerr]  2:72,  January,  1921. 
OTOSCLEROSIS 

X-ray  treatment  of  two  cases  of 
[Douglas]  2:69,  November,  1921,  (ab). 
PAGET'S  DISEASE 

See  osteitis  deformans. 
PALATE 

Melano-epithelioma,      primary  in 
[Garden  &  Hausel]  2:64,  September, 
1921  (ab). 
PANCREAS 

Roentgen  diagnosis  of  diseases  of 
iPuesdall  2:63,  Dec,  1921,  (ab). 
PATIENT 

His  interests.- (E)  2:33,  June,  1921. 
PELVIS 

Present  status  of  radium  therapy  in 

the  female  pelvis  [Soiland]  2:40,  Jan- 
uary. 1921. 

X-ray  after  inflation  of  pelvic  cavity 
[Peterson]  2:61,  October,  1921,  (ab). 
PENIS 

Study  of  eighteen  cases  of  epithe- 
lioma of   [Schreiner  &  Kress]  2:31, 
October,  1921. 
PERISTALSIS 

Peristalsis    in    health    and  'disease 
[Alverez]  2:60,  April,  1921,  (ab). 
PHOSPHORUS 

Effect  of  in  rickets  [Phemister,  Mil- 
ler and  Bonar]  2:64,  May,  1921. 
PITUITARY  BODY 

Roentgen  and  x-ray  in  tumors  of 
the  hypophvsis  [Quick]  2:65,  Dec, 
1921. 

PNEUMONIA 

Study  of  influenzal  pneumonia  by 
serial  roentgen  ray  examination 
[Sante]  2:60,  May,  1921,  (ab). 


PNEUMOPERITONEUM 

Conclusions  drawn  from  the  con- 
sideration of  eighty  cases  [Sante]  2:9, 
June,  1921. 

Radiography  in  artificial  [Hyman] 
2:118,  January,  1921,  (ab). 

X-ray  after  inflation  of  pelvic 
cavity  i.Peterson]  2:61,  October,  1921, 
(ab). 

PREGNANCY 

Roentgenographic    diagnosis    of  a 

three  months  pregnancy  LKuegle]  2:16 

March,  1921. 

PROSTATISM 

X-ray   in   diagnosis   of  [Johnson] 
2:63,  September,  1921,  (ab). 
PROTECTION  FOR  X-RAY  AND 

RADIUM  WORKERS 

Preliminary  report  of  the  Protection 
Committee  of  the  British  Association, 
2.47,  September,  1921. 
PSORIASIS 

New  method  of  roentgen  ray  ther- 
apy in  [Brock]  2:62,  Dec,  1921,  (ab). 
RADIOGRAPHY 

Chest  radiography  (E)  2:6,  Novem- 
ber, 1921. 

Pictures,  radiography  of  [Cheron] 
2:70,  November,  1921,  (ab). 

Stereoscopic  radiography  (E)  2:54, 
September,  1921. 

RADIOLOGICAL    SOCIETY  OF 

NORTH  AMERICA 

Annual  meeting  (E)  2:46,  Septem- 
ber, 1921. 

Annual  meeting  program,  2:58,  No- 
vember, 1921. 

Annual  meeting  section,  2:53,  Dec, 
1921. 

Boston  program  for  June,  2:49,  May, 
1921. 

Mid-summer  meeting,  2:40,  July, 
1921;  committees,  2:30,  June,  1921. 

Resolutions  adopted  in  December, 
1920,  2:46,  August,  1921. 
RADIOLOGIST 

The  radiologist  a  consultant  (E) 
2:39,  March,  1921. 

The  radiologist  and  oral  pathology 
(E)  2:45,  August,  1921. 
RADIOLOGY 

Future  of  (E)  2:40,  October,  1921. 
RADIOTHERAPY 

Combination  of  radium  and  x-ray  in 
certain  types  of  carcinoma  of  the 
breast  [Quick]  2:61,  April,  1921,  (ab). 

Effects  of  upon  fibrous  tissue  [Mor- 
rell]  2:70,  November,  1921,  (abV 

History  and  development  of  radium- 
therapy  [Violl  2:29,  September,  1921. 

In  superficial  malignancy  [Grier] 
2:39,  November,  1921. 
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Radium    [Brocman]    2:67,  August, 
1921,  (ab). 
RADIUS 

Faulty  growth  of  [Wasson]  2:110, 
January,  1921. 
RESEARCH 

And  radio-therapeutics,  investiga- 
tion of  German  claims,  2:58,  October, 
1921,  (ab). 

Bureau,  2:49,  November,  1921. 

Program    for    research    (E)  2:47, 
September,  1921. 

To  protect  roentgenologist  (E)  2:30, 
Tune,  1921. 

RESPIRATORY  PASSAGES 

Foreign  bodies  in  the  air  and  food 
passages,  symptomatology  and  diag- 
nosis of  [Tackson]  2:62,  August,  1921, 
(ab). 

Roentgen  ray  studies  of  bronchial 
function  [Bullows  and  Gottlieb!  2:40. 
June,  1921,  (ab). 
RIB 

Cervical,  sixty-five  cases  of  [Trost- 
ler]  2:64,  Dec,  1921,  (ab). 
RICKETS 

Effect  in  phosphorus  in  [Phemister, 
Miller  and  Bonar]  2:64,  May,  1921, 
(ab). 

ROENTGEN  RAY 

Absorption  of  x-ray  by  various 
media  [Richtmeyer,]  2:3,  March,  1921. 

Burns  [Bevan]  2:64,  Dec,  1921, 
(ab). 

Physical  action  underlying  the  phy- 
siological action  of  radium  rays,  x-rays 
and  ultra-violet  light  [Loeb]  2:1,  July, 
1921. 

Physiological  action  of  and  thera- 
peutic indication  for  the  x-rays 
[Dempster!  2:44,  June,  1921,  (ab). 

Technique,  bacterial  fog  (E)  2:37, 
June,  1921. 

— Bticky  diaphragm  [Potter]  2:37, 
Dec.  1921. 

— Department  of  technique  (E)  2:54, 
April,  1921. 

— Film  intensification  [Gianfrances- 
chil  2:52,  Dec,  1921. 

— Fundamental  rules  of  x-ray 
technique  (E)  2:34,  April,  1921. 

— German  vs.  American  [Victor 
X-Ray  Corporation)  2:59,  May,  1921, 
(ab). 

— New  method  of  holding  film 
[Guyot]  2:58,  August,  1921. 

— New  method  of  illumination  for 
plates  and  films  [Guyot!  2:38,  June, 
1921. 

— Newspaper  agitation  regarding 
new  discoveries  in  technique  [Pfahler] 
2:59,  May,  1921,  (ab). 


INDEX 

— Perineal  stand  [Groover,  Christie, 
Merritt]  2:51,  Dec,  1921. 

—  Plates,  device  for  marking  [Bern- 
heimerl  2:58,  August,  1921. 

— Records,  method  for  keeping 
[Stevens]  2:61,  August,  1921. 

— Inexpensive  record  system  [Levi] 
2:47,  Dec,  1921. 

— Safety  device  for  use  of  patient 
(E)  2:60,  August,  1921. 

— Simple  device  for  mastoid  radi- 
ography [Dempster!  2:39,  June,  1921. 

— Tube,  prevention  of  puncture 
[Stevens]  2:61,  August,  1921. 

New  conceptions  relative  to  the 
treatment  of  malignant  disease  with 
special  reference  to  radium  in  needles 
[Clark!  2:50,  June,  1921,  (ab). 

Present  status  of  radium-therapy  in 
the  female  pelvis  [Soiland]  2:40,  Jan- 
uary, 1921. 

Recent  developments  in  deep 
therapy  technique — facts  and  fancies 
[Tyler]  2:24,  November,  1921. 

Research  and  radio-therapeutics,  in- 
vestigations of  German  claims,  2:58, 
October,  1921,  (ab). 

Some  phases  of  intensive  radiation 
therapy  [Skinner]  2:26,  October,  1921. 

Symposium  of  observations  on 
radiotherapy  [Poyntzl  2:11,  October, 
1921. 

X-ray  and  radium  technique  in  treat- 
ment pf  lesions  involving  the  skin  and 
mucous    membranes     [Weed]  2:30, 
August,  1921. 
RADIUM 

Effects  on  worker,  2:51,  July,  1921. 
Present  position  of  in  the  study  and 
treatment  of  uterine  cancer  [Stonel 
2:65,  August,  1921,  (ab). 

Theory  and  practice  in  x-ray  photo- 
graphic physics  [Hodgson  &  Martini 
2:44,  January,  1921. 

X-ray     from     a     surgical  aspect 
[Everett]  2:88,  January,  1921. 
ROENTGENOLOGIST 

And  group  medicine  [Bissell]  2:21, 
August,  1921. 

And   the   hospital    [Darling]  2:52, 
July,  1921,  (ab). 
ROENTGENOSCOPY 

Stereoscopical  and   new  apparatus 
for  its  application  [Tengbergen]  2:57. 
October,  1921,  (ab). 
ROENTGENOTHERAPY 

Dosage,  application  of  erythema 
skin  dose  [Schmitz]  2:55,  April,  1921. 

— Arithmetical  computation  of  [Mac- 
Kee]  2:53,  July,  1921,  (ab). 
— Mass  dosage  (E)  June,  1921. 
— Means  of  measuring  or  specifying 
the  x-ray  dose  given  [Dorsey]  2:14, 
November,  1921. 
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— Newer  methods  of  measuring  and 
applying  the  roentgen  dose  [Schmitzl 
2:3,  January,  1921. 

— Results  from  use  of  fractional 
dosage  in  one  hundred  cases  of  ade- 
nitis [Carter]  2:22,  September,  1921. 

Organ  stimulation  by  the  roentgen 
ray  [Peterson  and  Saelhof]  2:60,  May, 
1921,  (ab). 

Physiological  action  of  and  thera- 
peutic indication  for  the  x-rays 
[Dempster]  2:44,  June,  1921,  (ab). 

Recent  developments  in  deep  theory 
technique — facts  and  fancies  [Tyler] 
2:24,  November,  1921. 

X-ray  and  radium  technique  in  the 
treatment  of  lesions  involving  the  skin 
and  mucous  membrane  [Weed>]  2:30, 
August,  1921. 
SACRALIZATION 

Radiotherapy    in    painful  [Japiot] 
2:62.  Dec,  1921,  (ab). 
SARCOMA 

Osteo-sarcoma  of  the  tibia  with  ex- 
tensive metastases  [Knerr]  2:72,  Jan- 
uar,  1921. 

SINUSES 

Accessory,  roentgenographic  study 
of  with  special  reference  to  the  new 
technique  for  the  examination  of  the 
sphenoid  sinuses  [Pfahler]  2:72,  No- 
vember, 1921,  (ab). 

Injection  of  with  a  suspension  of 
barium  sulphate  [Hubeny]  2:27, 
March,  1921. 

SKIN:  See  also  dermatology. 

New  method  of  roentgen  ray  in 
psoriasis  [Brock]  2:62  Dec,  1921, 
(ab). 

X-ray  and  radium  technique  in  the 
treatment  of  lesions  involving  the  skin 
and  mucous  membrane  [Weed]  2:30, 
August,  1921. 
SPINE 

Fracture  of  the  first  lumbar  verte- 
bra [Gorsch]  2:59,  April,  1921,  (ab). 

— Of  the  transverse  processes  of 
the  lumbar  vertebra  [Davis]  2:75,  No- 
vember, 1921,  (ab). 

Importance  of  an  x-ray  study  of  the 
spine    following   injury    [Orr]  2:37, 
September,  1921. 
SPLEEN 

Irridation  of  the  spleen  in  obstetric 
and  gynecological  cases  [Vogt]  2:63, 
Dec.  1921.  (ab). 
STATEMENT 

Ownership,  management  and  circu- 
lation (.f  The  Journal  of  Radiology, 
2:55.  July.  1921. 

STOMACH:  See  also  gastro-intestinal 
tract. 


Gastric  ulcer  and  cancer  [Shuman*] 
2:113,  January,  1921. 
SURGERY 

Radial  surgery  as  an  aid  in  appar- 
ently hopeless  cases  of  carcinoma 
[Beck]  2:62,  September,  1921,  (ab). 

Versus  roentgen  ray  in  treatment 
of  hyperthyroidism  [  Crile  J  2:62,  Dec, 
1921.  (ab). 

SWEETBRIAR  SCREENS 

History  of  (E)  2:55,  August,  1921. 
SYPHILIS:  See  also  under  names  of 
organs  and  regions. 

Of  the  fetus,  x-ray  pictures  of  the 
bones  in  the  diagnosis  of  syphilis  in 
the  fetus  and  young  infants  [Shipley, 
Pearson,  Weech  &  Green]  2:63,  May, 
1921,  (ab). 

Pulmonary  [Wile  &  Marshall]  2:59, 
September,  1921,  (ab). 
TECHNICIANS 

Licensing  (E)  2:42,  July,  1921;  2:46, 
August,  1921;  2:50,  November,  1921. 
TEETH 

Modification  of  technique  for  radio- 
graphing upper  molars  [LeMaster] 
2:37,  June,  1921. 

Roentgen  ray  indications  for  extrac- 
tion and  diagnostic  chart  [Darling] 
2:51,  July,  1921,  (ab). 
THROAT 

Treatment  of  malignant  growths  of 
the  mouth  and  throat  by  radium  sup- 
plemented by  other  methods  [BoggsJ 
2:31.  January,  1921. 
THYROID:  See  also  goiter. 

Radiation  and  disease  of  [Soilandl 
2:19,  July,  1921. 

The  thyroid  and  its  diseases  [Mayo] 
2:59,  April,  1921,  (ab). 

X-ray  treatment  of  Basedow's  dis- 
ease [Trostlerl  2.69,  August,  1921, 
(ab). 

X-ray  treatment  of  Basedow's  dis- 
ease [Trostler]  2:63  October,  1921, 
(abV 

TONGUE 

Carcinoma    of.    treatment    ]  Quick] 
2:64,  August,  1921,  (ab). 
TONSILS 

Atrophy  of  tissue  by  radium  and 
x-ray  [Simpson]  2:35,  September,  1921. 

Treatment  of  tonsilitis  by  x-ray 
[Van  Allen]  2:18.  Dec,  1921.' 

X-ray  treatment  of  tonsils  and  ade- 
noids   associated    with  exopthalmic 
R-oiter  and  tubercular  glands  [Wither- 
bee]  2:68,  August,  1921,  (ab). 
TUBERCULOSIS 

Diagnostic  value  of  x-ray  in  pul- 
monary [Wilkins]  2:66,  September, 
1921.  (ab). 
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Laboratory  and  clinical  methods  of 
study  [Pottenger]  2:65,  Dec,  1921, 
(ah). 

Lymphadenitis,  x-ray  treatment  of 
tuberculous  adenitis  fTrostler]  2:64 
October,  1921,  (ab). 

— Tuberculous  [Hubeny]  2:62,  May, 
1921,  (ab). 

Pulmonary,  chronic  in  the  lower 
lobe  [Rosenblatt,!  2:67,  August,  1921, 
(ab). 

— Postural  rest  for  [Webb,  Forster, 
Gidbert]  2:64,  May,  1921,  (ab). 

Renal  tuberculosis  in  twins  (Kret- 
schmerj  2:43,  March,  1921,  (ab). 

Roentgen  ray  and  tuberculosis  in 
infants  and  children  [O'Brien  & 
Ames]  2:54,  July,  1921,  (ab). 

Roentgen  ray  treatment  of  bones 
and  joints  [Steinl  2:63,  Dec,  1921, 
(ab). 

Technique    and    interpretation  of 
roentgenograms  of  tuberculosis  [Ash- 
bury]  2:60,  April,  1921,  (ab). 
TUMOR:    See  also  cancer. 

An  aid  in  diagnosis  of  tumor  of  the 
urinarv  bladder  [Meller.l  2:62,  May, 
1921,  (ab). 

Dandy  method  of  localizing  brain 
tumor  by  the  roentgen  ray  [Mennin- 
ger]  2:61,  May,  1921,  (ab). 

In  what  cases  is  operative  removal 
still  required  for  uterine  fibroids 
[Taussig]  2:67,  September,  1921.  (ab). 

Melano-epithelioma  primary  in  the 
palate  [New  &  Hause]  2:64,  Septem- 
ber, 1921,  (ab). 

Of  the  chest  wall  [Hedblom]  2:61. 
September,  1921,  (ab). 

Of  the  hypophysis,  roentgen  and 
x-ray  in  treatment  [Ouick]  2:65,  Dec, 
1921,  (ab). 

Osteo-sarcoma  of  the  tibia  with  ex- 
tensive metastases  [Knerrl  2:72,  Jan- 
uary, 1921. 

Primary  tumors  of  the  bone  [Sos- 
man  &  Canter]  2:1,  September,  1921. 

Radium  plugs  for  the  dissolution  of 
orbital  gliomatous  masses  [Chance] 
2:73,  NOVember,  1921,  (ab). 

Radium  treatment  of  uterine  fibro- 
myomas  [Nogier]  2:61,  May,  1921, 
(ab). 

Scope  of  radiotherapy  in  disease  of 
the  bone  [Levin]  2:52,  July,  1921.  (ab). 

Study  of  eighteen  cases  of  epithe- 
lioma of  the  penis  [Schreiner  &  Kress] 
2:31.  October,  1921. 
ULCER:  See  also  names  of  organs 
and  regions. 

Case  of  penetrating  ulcer  of  the  les- 
ser   curvature  [Hernaman-Johnson,] 


2:58,  October,  1921,  (ab). 

Errors  in  diagnosis  and  treatment  of 
auodenal^  ulcer  [Dunham]  2:64,  May, 

Factors  in  the  diagnosis  of  gastric 
and  duodenal  ulcer  compared  [Rowel 
2:14,  May,  1921. 

Gastric  ulcer  and  cancer  [Shuman] 
2:113,  January,  1921. 

Roentgenographic  diagnosis  and 
localization  of  peptic  ulcer  [Carman] 
2:56,  April,  1921,  (ab). 

Treatment  of  gastric  ulcer  [Smith- 
ies 2:64,  September,  1921,  (ab). 
URETER 

Radiographic  demonstration  of  ure- 
teral obstruction  [Fowler]  2:55,  Tanu- 
ary,  1921. 

URINARY  TRACT 

Combined  examination  by  the  uro- 
logist and  roentgenologist  [Ashbury 
&   Goldstein]   2:68,   November,  1921, 

(ab). 

X-ray  in  diagnosis  of  prostatism 
[Johnson]  2:63,  September,  1921,  (ab) 
UTERUS 

Cancer  of  [Deaver],  2:68,  August, 
1921,  (ab). 

In  what  cases  is  removal  of  uterine 
fibroids  still  required  [Taussig]  2:67 
September,  1921.  (ab). 

Present  status  of  treatment  of  oper- 
able cancer  of  the  cervix  [Graves.] 
2:66.  August,  1921,  (ab). 

Radiotherapy  versus  operation  in 
cancer  of  the  cervix  [Gellhorn]  2:23, 
July,  1921. 

Radium  in  study  and  treatment  of 
cancer  of  the  uterus,  present  status 
[Stone]  2:65,  August,  1921,  (ab). 

Radium  treatment  of  uterine  fibro- 
myomas  [Nogier]  2:61,  May,  1921, 
(ab).  _ 

Radium  x-ray  therapy  of  carcinoma 
uteri  and  uterus  bleeding  [Bissell] 
2:73,  November,  1921,  (ab). 

Symposium  on  uterine  cancer  and 
irradiation  [Duncan,  Schmitz,  Clark 
and  Keene]  2:59,  October,  1921,  (ab). 
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THE  NEWER  METHODS  OF  MEASURING  AND 
APPLYING  THE  ROENTGEN  DOSE 


Henry  Schmitz,  A.  M.,  M.  T>.,  F.  A.  C.  S. 
Chicago,  Illinois 

On  my  recent  trip  to  Europe  I  had  the  opportunity  to 
observe  the  researches  carried  on  in  roentgen  and  radium 
therapy.  Two  things  impressed  me  as  being  of  great  im- 
portance, namely,  the  perfection  of  an  instrument  for  the 
exact  measurement  of  radiations,  and  the  bearing  such 
measurements  have  on  the  development  of  a  radiation 
technique. 

The  measuring  instrument  is  the  iontometer  of  Kroenig 
and  Friedrich.  To  explain  its  application  it  will  be  neces- 
sary to  recapitulate  certain  factors  and  definitions,  as,  the 
intensity  of  the  rays,  the  surface  energy,  the  hardness  of 
rays,  and  the  roentgen  dose. 

The  intensity  of  the  rays  (I)  is  the  quantity  of  radiation 
energy  (E)  divided  by  the  unit  area  (f)  =  (1  sq.  cm.) 
times  the  unit  of  time  (t)  =  (1  second).  It  is  expressed  in 
the  formula  I=fy 

The  surface  energy  (F)  is  the  product  of  radiation  en- 
ergy (E)  and  unit  of  time  if  the  radiation  is  projected 
perpendicularly  upon  the  surface,  i.  e.,  F  =  I  .  t. 

The  last  two  formulae  must  be  modified  if  the  radiation 
strikes  the  surface  obliquely  by  adding  the  factor  cos  <t>. 
Phi  is  the  angle  formed  by  the  axis  of  the  ray  beam  with 
the  surface.    The  formulae  are  then  I  =  ^  cos  <f>  and 

F  =  Lt  cos  <f> 

The  hardness  of  the  rays  depends  on  their  wave  lengths. 
The  higher  the  voltage,  the  greater  is  the  velocity  of  the 
electrons,  the  shorter  are  the  wave  lengths  of  the  rays  and 
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the  greater  is  the  penetrability.  Penetrability  Ls  expressed 
by  the  absorption  coefficient.  If  all  the  rays,  entering  and 
leaving  a  given  layer  or  shed  of  material,  arc  homogeneous, 
i.  e.,  of  the  same  quality,  then  the  rays  are  absorbed  ex- 
ponentially by  the  layer  and  successive  similar  layers  of 
material  absorb  equal  fractions  of  what  they  receive.  If  d 
is  the  fraction  of  intensity  which  is  absorbed  in  the  layer  of 
the  thickness  d  (in  cm.)  then  [  =  1 0  .  e  L  is  the  in- 

tensity of  the  radiation  beam  when  it  enters,  l]  the  intensity 
when  it  leaves  the  layer,  d  is  the  thickness  of  the  layer,  e 
=  (2.72)  is  the  base  of  the  hyperbolic  system  of  logarithms, 
X  is  the  linear  absorption  coefficient.  It  follows  that  X  = 
-f  -  (log  I,  —  log  I0  ).  The  logarithms  are  to  base  10.  If 
in  a  set  of  observations  with  homogeneous  rays  log  I,  is 
plotted  as  ordinate  against  d  the  graph  is  a  straight  line 
and  is  2.3  times  the  slope  of  the  line. 

The  law  of  absorption  can  only  be  applied  to  rays  of  the 
same  wave  lengths.  A  roentgen  ray  beam  is  always  com- 
posed of  rays  of  very  different  wave  lengths.  It  is  a  heter- 
ogeneous or  inhomogenous  radiation.  Therefore  it  is  im- 
possible to  correctly  compute  the  absorption  coefficient. 
Some  workers  prefer  to  think  in  terms  of  the  thickness  h, 
in  which  layer  the  intensity  is  absorbed  one-half.  Christen 
introduced  the  half  absorption  value  layer  and  defined  it  as 
the  layer  of  h  (cm)  of  a  substance  which  has  absorbed  one- 
half  of  the  radiation.  The  law  of  absorption  is  expressed 
j 

thus:  Ix  ==  I0  h       Ii  is  the  surface  intensity  of  the 

beam,  ll  the  intensity  remaining  after  leaving  the  layer,  d 
the  thickness  of  the  entire  object  and  li  the  layer  which  ab- 
sorbed one-half  of  the  surface  intensity.  If  d  equals  h,  then 
the  intensity  has  decreased  one-half.  In  the  successive  sim- 
ilar layer  of  h  the  intensity  I  again  decreases  by  one-half, 
i-  e.,  Y2  .  V2  I  =  =  %  I,  and  in  the  third  layer  to  y2  .  %  I 
equals  y8  I  and  so  forth. 

Inhomogenity  or  heterogenity  (H)  is  defined  as  the  quo- 
tient of  the  first  two  half  value  layers.    Should  the  surface 
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intensity  decrease  to  y2  after  penetrating  a  layer  of  2  em., 
and  the  remaining  intensity  decrease  ]/>  after  passing 
through  a  layer  of  3  cm.  t  hen  II     : -|- 

I )osis  comprises  the  quantity  of  radiation  energy  absorbed 
in  a  biological  or  test  object.  If  F,  designates  the  energy 
striking  the  surface  of  a  biological  object  of  a  known  vol- 
ume V  and  E2  the  energy  when  it  Leaves  the  object,  then  the 
difference  between  Ej  and  E2  is  the  roentgendose. 

The  unit  of  the  roentgendose  is  defined  as  the  roentgen- 
energy  absorbed  per  unit  of  volume  (1  ccm.)  of  the  biologic 
object.    If  a  given  part  of  a  body  that  is  being  treated  has 

E  — E 

the  volume  V  then  the  dose  in  this  part  is  D  =  J*  2 

This  dose  is  only  a  mean  one,  because  the  surface  of  the 
body  V  receives  a  larger  dose  than  the  very  thin  lowest 
stratum  in  the  depth  of  the  body,  because  the  intensity  or 
energy  is  gradually  reduced  by  absorption  and  diffusion  as 
the  beam  of  rays  advances  from  the  surface  to  the  deeper 
Layer.  We,  therefore,  speak  of  surface  and  depth  doses. 
The  surface  dose  is  the  ray  energy  absorbed  in  a  very  thin 
layer  of  the  surface  per  unit  of  volume  (i.  e.,  1  ccm.)  and  the 
depth  dose  the  energy  absorbed  in  a  very  thin  layer  at  the 
base  per  unit  volume.  If  F0  indicate-  the  surface  energy 
and  "Fj  the  depth  energy,  then  F0  =  10 .  t  and  F,  eqauls  \}  .t. 
T'he  point  source  of  the  radiation  beam  is  so  far  distant 
from  the  body,  usually  from  30  to  50  cm.,  that  the  decrease 
in  intensity  according  to  the  law  of  the  inverse  ratio  plays 
a  negligible  role.    The  intensities  of   F0  and  V}  are  prac- 

F  -F 

tically  the  same  and  1  =  D.     If  we  further  suppose 

that  the  heighl  of  the  prism  V  equals  the  half  value  layer  h, 
then  the  intensity  at  the  depth  Layer  is  one-half  the  inten- 

—  F 

sity   at  the  surface  layer:  I3   =  _I_  I0  and   D  =  0 

1  y 

The  volume  V  is  1  .  h,  hence  I)         2  ,  0 

h 

Expressed  in  word-  we  mav  state:   The  dose  is  defined 


(i 
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by  the  surface  energy  and  the  half  value  layer.  It  is  di- 
rectly proportional  to  the  surface  energy  and  indirectly  to 
the  half  value  layer.  The  half  value  layer  can  be  replaced 
by  the  absorption  coefficient. 

Measurement  of  Intensity,  Hardness  and  Dose 

The  measuring  of  the  intensity  of  the  rays  is  exclusively 
performed  with  the  ionization  method.  The  necessity  of 
measuring  the  intensity  of  the  rays  at  every  possible  point 
of  the  radiated  object  required  a  modification  of  the  appa- 
ratus. The  ionization  chamber  was  given  a  form  which 
enabled  one  to  insert  it  into  the  object  like  a  sound.  The 
measurement  depended  on  the  discharge  of  an  electroscope 
charged  with  a  known  capacity.  Friedrich  used  the  Wulf 
two-leaf  electroscope,  the  deflection  of  the  leaves  was  deter- 
mined with  a  reading  microscope  provided  with  a  scale  in 
the  occular.  The  electroscope  was  connected  by  a  copper 
wire  imbedded  in  a  dielectric  cable  of  a  length  of  ten  feet 
with  the  ionization  chamber  which  lias  a  unit  volume  of  1 
ccm.  The  instrument  was  carefully  protected  from  all  un- 
desirable radiations  or  high  frequency  currents  by  ground- 
ing the  various  parts.  (See  Fig.  1.)  Secondary  radiations 
or  electrons  were  obviated  by  using  a  chamber  made  of  cow 
horn  covered  inside  and  outside  witli  graphite.  All  meas- 
urements were  determined  with  such  an  apparatus.  The 
results  obtained  are  relative  ones.  This  is  deemed  per- 
fectly accurate  if  the  apparatus,  the  source  of  radiations 
and  the  quality  of  the  rays  remain  the  same.  Radiations  of 
different  qualities  cannot  be  compared  as  the  varying  inten- 
sities result  in  varying  readings. 

The  hardness  of  the  radiation  is  determined  by  measuring 
the  intensity  of  the  radiation  with  the  electrometer  at  the 
surface  as  well  as  at  the  depth  of  the  object  or  body  to  be 
radiated.  The  intensity  differs  according  to  variations  in 
distance  of  the  source  of  rays  from  the  object,  the  focal  dis- 
tance, the  kind  and  thickness  of  the  filter  and  the  size  of  the 
field  or  portal  of  entrance. 
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The  measurement  of  the  hardness  of  the  rays  presupposes 
the  use  of  known  radiation  beams.  In  therapy  rays  of 
various  hardnesses  are  used  to  obtain  definite  therapeutic 
results.  The  variations  of  hardness  are  obtained  by  using 
varying  focal  distances,  voltages,  and  filters.  The  different 
radiations  used  were  as  follows:  (1)  Unfiltered  rays,  (2) 
rays  filtered  through  3  mm.  Al.,  (3)  rays  filtered  through 
10  mm.  Al.,  (4)  rays  filtered  through  1  mm.  Cu.  equalling 
18  mm.  Al.,  (5)  Gamma  rays  of  radium  filtered  through  1.5 
mm.  of  brass  and  5  mm.  of  celluloid,  and  (6)  Gamma  rays 
of  mesothorium  filtered  through  1.5  mm.  of  brass  and  5  mm. 
of  celluloid. 

Aluminum  and  water  were  used  as  absorbing  test  objects. 
I  am  giving  the  results  obtained  in  water,  as  the  absorption 
material  equalling  the  absorbability  of  the  composition  of 
the  human  body.  Fig.  2  presents  the  arrangement  of  the 
tube,  filter  and  the  position  of  the  ionization  chamber  with- 
in water. 

The  unfiltered  rays  were  produced  as  follows :  Filament 
current  3.45  amp.;  Primary  current  6.5  amp.;  Secondary 
current  3  mamp. ;  Spark  gap  12  inch  =  30  cm.   Filter  none. 

Fig.  3  shows  the  graphic  projection  of  the  measurements 
obtained.  The  first  half  absorption  value  layer  is  1.8  cm. 
and  the  second  2.25.  Hence  the  heterogenity  of  this  quality 
of  ray  is  h2  :  hj  =  1.  .  25. 

The  rays  filtered  with  3  mm.  Al.  were  produced  in  the 
same  manner  as  for  unfiltered  rays.  The  graphic  projec- 
tion of  the  measurements  is  shown  in  Fig.  4.  The  first  half 
absorption  value  layer  is  2.4  cm.,  the  second  2.65.  The 
heterogenity  is  2.65  :  2.4  —  1.1. 

The  rays  filtered  with  10  cm.  Al.  had  a  spark  gap  of  35 
cm.  =  14  inch.  The  graphic  projection  of  the  results  is 
seen  in  Fig.  5.  h1  is  3.25  em.  and  h2  is  3.3  cm.  Hence  h2  : 
h}  =1.02. 

The  rays  filtered  through  1  mm.  Cu.  had  a  spark  gap  of 
40  cm.,  i.  e.,  16  inch.   The  results  of  the  measurements  are 
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represented  in  Fig.  6.  hx  =  3.7  cm.  and  h2  =  3.7/5  cm. 
Hence  b,  :  h,  =  1.01. 

Gamma  rays  of  mesothorium  and  radium  were  subjected 
to  the  same  experimentations.  The  first  half  value  layers 
of  the  different  radiations  are  represented  in  Fig.  7.  The 
differences  in  half  value  absorption  layers  are  consider- 
able. 

The  measurements  of  homogenity  are  the  quotienl  of  the 
first  two  half  absorption  value  layers  and  the  deflection  of 
the  logarithmical  absorption  curve  from  the  straight.  Since 
the  homogenity  of  rays  is  so  very  important  in  therapy  it 
follows  from  these  experimentations  that  rocntgenrays 
must  be  filtered  through  10  mm.  Al.  or  1  mm.  Cu.  employing 
a  voltage  of  140  to  160  thousand  respectively. 

The  unit  of  dose  was  defined  as  the  radiation-energy  ab- 
sorbed per  unit  volume,  i.  e.,  1  ccm.  of  a  biological  object 
and  was  written  in  the  formulae 

E,  -       _  ^F_  _     I.  t 
u  "       V      ~     h     ~  h 

To  measure  the  dose  two  presuppositions  must  be  ful- 
filled :  The  test  object  must  change  by  the  action  of  the  rays 
so  that  the  change  may  be  measured. 

The  test  object  must  possess  the  same  absorption  laws 
for  the  different  kinds  of  radiations  as  the  biological  ob- 
ject; only  then  equals  the  absorbed  energy  in  the  unit. vol- 
ume of  the  test  object  that  in  the  unit  volume  of  the  biologic 
object. 

Experiments  were  made  to  determine  the  difference  in 
the  degree  of  absorption  in  muscle,  fat  and  osseous  tissues 
as  well  as  water  and  air.  It  was  found  that  the  differences 
between  muscles,  fat,  water  and  air  were  negligible,  so  that 
water  could  be  used  as  a  test  object. 

To  exactly  interpret  a  dose  it  became  necessary  to 
establish  a  unit  of  dosage.  It  must  be  expressed  in  an  abso- 
lute measure.  On  account  of  using  an  electroscope  and  the 
ionization  method  the  unit  of  dose  was  denned  as  the  quan- 
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tity  of  radiation  energy  which  by  ionization  transports  in 
1  ccm.  of  air  a  quantity  of  electricity  equal  to  one  electro- 
static unit  in  a  saturated  current.  An  electrostatic  unit  is 
the  quantity  of  electricity  which  saturates  a  conductor  of 
unit  length  (1  cm.)  to  the  potential  of  300  volts.  It  is  desig- 
nated with  a  Gothic  "e".  The  iontometer  was  correspond- 
ingly standardized. 

It  was  deemed  necessary  to  give  the  foregoing  explana- 
tion. We  may  then  conclude.  1.  The  measurement  of  radi- 
ations is  performed  with  a  specially  constructed  electro- 
scope and  ionization  chamber.  2.  By  the  use  of  this 
instrument  an  exact  calculation  of  electrostatic  units  (e)  of 
radiation  energy  can  be  made.  3.  These  calculations  have 
only  relative  value  but  nevertheless  are  the  same  for  the 
like  quality  of  radiations. 

The  dosimeter  enabled  Kroenig  and  Friedrich  not  only  to 
determine  the  dosis  on  the  surface  of  the  body  but  also  in 
the  interior  of  body  cavities  if  they  communicated  with  the 
outer  world.  In  many  cases  it  is  not  possible  to  insert  the 
dosimeter  chamber  in  the  interior  of  the  body  where  the 
dosis  should  be  measured.  In  such  instances  it  has  been 
customary  to  compute  the  doses  by  determining  the  half 
absorption  value  layer  or  by  the  law  of  the  inverse  ratio. 

Comparing  the  determinations  of  depth  dose  obtained 
with  the  dosimeter  with  those  obtained  by  calculation 
marked  differences  in  the  results  were  observed.  The  dif- 
ference between  the  measured  and  calculated  dose  was 
deemed  to  be  due  to  secondary  radiations.  Hence  the  per- 
centages of  secondary  and  primary  radiations  were  next 
determined  by  the  use  of  the  water  phantom  as  illustrated 
in  Figure  10.  It  is  seen  that  the  ionization  chamber  may  be 
placed  at  any  desired  depths  from  the  surface.  A  Lilien- 
feld  tube  was  placed  above  the  phantom  at  a  focal  distance 
of  50  cm.  from  the  surface  of  the  water.  The  rays  were 
filtered  through  1  mm.  Cu.,  the  size  of  the  field  was  15  X  15 
cm.  The  time  was  observed  in  which  a  definite  dose  was 
given  on  the  surface  and  also  in  the  depth.    The  surface 
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and  depth  doses  are  then  in  an  indirect  proportion  to  the 
time  consumed.    The  results  were  as  follows: 

POSITION  OF  IONIZATION  TIME  CONSUMED  IX  WINCH  THE 

CHAMBER  ELECTROMETER  DISCHARGED  5  UNITS 

Surface 

Depth  of  10  cm.  122.0 

Surface  52.8 

Depth  of  10  cm.  124.0 

Surface  52.4 

Depth  of  10  cm.  125.0  " 

The  percentage  between  surface  dose  and  depth  dose  is 
therefore  43. 

The  half  absorption  value  layer  is  3.7  cm.  The  distance 
of  the  focus  from  surface  is  50  cm.  from  focus  to  depth  60 
cm.  The  calculated  dose  at  the  depth  of  10  cm.  would  be 
therefore  only  about  ten  per  cent  of  the  dose  measured  at 
the  surface.  This  example  shows  the  influence  of  the  sec- 
ondary radiation  in  the  result  of  the  measured  dosis. 

To  be  able  to  realize  the  magnitude  of  the  error  of  a  cal- 
culated dose,  the  decrease  of  the  dosis  was  determined  from 
centimeter  to  centimeter  with  the  dosimeter  and  the  results 
thus  obtained  compared  with  those  calculated.  The  results 
are  shown  in  Figs.  11  and  12. 

The  conclusions  to  be  drawn  are:  A  depth  dose  cannot 
be  calculated  from  the  half  value  layer  and  the  law  of  radi- 
ation, but  must  be  determined  by  exact  measurements  with 
the  dosimeter  either  in  the  depth  of  the  body  or  in  the  water 
phantom. 

The  dose  measured  in  the  water  phantom,  as  we  have 
seen,  is  composed  of  two  factors,  the  primary  radiations 
directly  emanating  from  the  tube  and  the  secondary  radi- 
ations derived  from  the  surrounding  region  of  the  radiated 
water.  The  exact  proportions  of  the  two  factors  were  de- 
termined using  radiations  filtered  wTith  3  mm.  Al.,  10  mm. 
Al.  and  1  mm.  Cu.  The  focal  distance  was  50  cm.,  the  size 
of  the  rectangular  field  15X15  cm.   The  ionization  chamber 
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was  placed  in  the  center  of  the  field  on  the  surface  and  8 
cm.  beneath  the  surface  of  the  water.  The  time  consumed 
to  discharge  5  units  of  the  scale  was  determined  (1)  with 
the  secondary  radiations  excluded  by  using  a  field  of  only 
1  sq.  cm.  and  (2)  with  the  primary  radiations  arrested  by 
the  interposition  of  a  lead  screen  of  1  sq.  cm.  directly  in  the 
center  of  the  field.  See  Fig.  13.  The  percentage  of  the 
primary  radiation  using  3  mm.  Al.  filter  is  25,  of  the  sec- 
ondary 75;  using  10  mm.  Al.  filter  the  primary  is  28.5,  the 
secondary  83,  and  using  a  1  mm.  Cu.  filter  the  primary  is 
31.5,  the  secondary  82.5. 

The  next  question  to  be  answered  was :  Has  the  size  of 
the  field  any  influence  on  the  time  duration  of  the  applica- 
tion of  a  dose?  To  answer  this  question  the  following  sizes 
of  diaphragms  or  fields  were  used:  4X4  cm.,  6X6  cm., 
8X8  cm.,  10X10  cm.,  and  12X12  cm.  The  dosimeter  cham- 
ber was  placed  on  the  surface  of  the  water  in  the  first  series 
and  in  a  depth  of  8  cm.  in  the  second  series.  The  filters 
were  3  mm.  Al.  and  1  Cu. ;  the  focal  distance  30  cm.  (See 
Fig.  14.)  The  results  are  shown  in  Fig.  15.  The  result  of 
these  investigations  is  that  the  size  of  the  field  has  a  promi- 
nent influence  on  the  time  duration  of  the  application  of  the 
dose. 

Another  conclusion  must  be  drawn  from  this  last  stated 
fact,  namely,  the  ratio  between  depth  and  surface  doses  is 
dependable  on  the  size  of  field.  To  prove  this  another  series 
of  experiments  were  carried  out.  The  sizes  of  the  fields 
were  5X5,  10X10,  and  15X15;  the  focal  distance  50  cm., 
the  depth  in  which  measurements  were  carried  on  5  and  10 
cm.,  the  filters  3  mm.  Al.,  10  mm.  Al.  and  1  mm.  Cu.  The 
results  are  seen  in  Fig.  16. 

A  further  increase  in  the  size  of  the  field  is  without  any 
influence  on  the  duration  of  time  of  application  and  on  the 
quotient  of  surface  and  depth  dose.  The  farther  the  source 
of  the  secondary  radiation  lies  from  the  ionization  chamber, 
the  greater  will  be  their  dispersion  in  the  region  of  the 
chamber.    As  a  matter  of  fact,  Friedrich  could  not  detect 
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any  advantage  in  increasing  the  size  of  the  field-  above  15 
sq.  cm. 

Secondary  rays  therefore  must  possess  a  distinctly  lim- 
ited space  of  action.  Within  a  given  radiation  field  the 
radiation  rays  are  not  equally  intensive.  The  intensity  is 
greatest  in  the  center  of  the  field  and  smallest  at  its  periph- 
ery. The  tissues  surrounding  the  radiation  fields,  also,  will 
receive  a  certain  dose  of  rays,  small  perhaps,  originating 
from  the  secondary  radiations.  These  deductions  also  were 
subjected  to  a  searching  investigation.  The  phantom  used 
is  represented  in  Fig.  17.  The  ionization  chamber  K  was 
introduced  into  the  middle  of  one  side.  The  surface  of  the 
water  was  8  cm.  above  it.  The  anticathode  R  of  the  roent- 
gen tube  was  placed  in  a  lead-lined  box  within  a  focal  dis- 
tance of  50  cm.  The  box  was  held  by  a  tube  stand  so  that  it 
could  be  moved  exactly  from  centimeter  to  centimeter.  The 
field  was  determined  by  the  diaphragm  B  which  was  con- 
nected to  the  roentgen  box  with  a  connecting-  rod  V.  If  the 
roentgen  tube  was  moved,  the  diaphragm  B  also  moved 
simultaneously.  The  measuring  chamber  I\  was  immov- 
able.  The  filter  F  consisted  of  1  mm.  Cu. 

The  results  of  the  measurements  are  graphically  shown 
in  Figs.  18,  19,  20,  while  Fig.  21  represents  the  same  experi- 
ment without  the  use  of  water.  The  limits  of  the  intensity 
of  the  ray  beam  are  very  pronounced  in  Fig.  21.  Within  a 
distance  of  2  cm.  of  the  radiation  field  the  dosis  has  sunk  to 
an  amount  that  could  hardly  be  measured. 

Conclusions : 

1.  Secondary  radiation  has  an  important  influence  on  the 
distribution  of  the  dose  within  and  without  the  radiation 
field.  2.  The  dosis  is  most  intense  in  the  center  of  the  field 
and  gradually  decreases  towards  its  periphery.  3.  The 
limits  of  the  radiation  field  are  not  clearly  defined  but  a 
gradual  decrease  of  the  dose  occurs  with  an  increase  in 
distance  from  the  border  of  the  radiation  field  outwardly. 

The  possibility  of  exactly  measuring  the  roentgen  dose 
at  any  point  within  the  area  exposed  to  radiation  enables 
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as  to  select  the  quality  of  rays  best  suited  for  purposes  of 
treatment.  It  also  led  to  a  revolution  of  roentgen  ray 
therapy  which  has  been  very  much  simplified.  The  prin- 
ciple of  the  homogenous  radiation  fathered  by  Dessauer  in 
1912  has  been  accepted  as  correct.  Until  we,  on  this  conti- 
nent, are  able  to  follow  up  the  newer  methods  two  changes 
must  be  worked  out  by  the  manufacturers,  namely,  a  trans- 
former must  be  built  that  will  produce  currents  up  to 
220,000  volts  and  Coolidge  tubes  must  be  produced  that  will 
stand  up  under  such  loads. 

Through  the  kindness  of  the  Veifa  Works  and  Prof. 
Dessauer  I  had  an  opportunity  of  minutely  studying  the 
newer  roentgentherapy  technique  applied  in  cancer  of  the 
cervix.  Four  portals  of  entrance  are  chosen.  The  supra- 
pubic and  posterior  fields  are  20  sq.  cm.  and  the  two  lateral 
fields  are  4  to  6  sq.  cm.  Currents  of  180  or  220  Kv.  are 
used.  The  filters  are  0.5  mm.  zinc  and  1  mm.  copper  respec- 
tively, plus  1  mm.  of  aluminum  and  a  layer  of  heavy  sole 
leather.  The  metal  filters  must  be  placed  about  half  dis- 
tance between  focus  and  skin.  The  additional  aluminum 
filter  arrests  the  secondary  radiation  formed  in  the  zinc  or 
copper  filters.  0.5  mm.  zinc  corresponds  to  9  mm.  aluminum 
and  1  mm.  copper  to  18  mm.  aluminum.  The  load  is  1.5  to 
2  mamp. 

An  exact  outline  of  the  transverse  section  of  the  pelvis 
just  above  the  pubis  and  a  median  longitudinal  section  of 
the  pelvis  are  made  in  life  size  on  tracing  linen.  The  extent 
and  location  of  the  diseased  area  are  entered  upon  both  sec- 
tions. Carcinomata  of  the  cervix  and  corpus  of  the  uterus 
comprise  well-defined  growths  of  known  size.  The  periph- 
eral border  is  formed  laterally  by  the  true  bony  pelvis, 
superiorly  by  the  pelvic  brim  and  interiorly  by  the  bony 
pelvic  outlet.  The  region  of  the  cervix  is  situated  almost 
exactly  in  the  center,  while  the  axis  of  the  uterus  lies  in  the 
axis  of  the  true  bony  pelvis.  The  diseased  area  is  measured 
by  physical  examination  with  the  aid  of  a  pelvimeter.  The 
extent  into  the  bladder  and  rectum,  if  present,  is  verified  by 
cystoscopy  and  proctoscopy. 
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The  antero-posterior  diameter  of  the  transverse  section 
is  about  20  cm.  and  the  transverse  diameter  about  38  cm. 
The  antero-posterior  diameter  of  the  true  pelvis  measures 
in  the  mean  about  12  cm.,  the  transverse  diameter  about  12 
to  13  cm.  Points  1,  2,  3,  4  and  5  seen  in  Fig.  22  are  now 
exactly  placed. 

The  rules  to  be  observed  in  the  application  of  the  rays 
are:  1.  Each  radiation  cone  must  entirely  include  the  dis- 
eased area.  2.  The  points  of  intersection  of  the  cones  must 
cross  beneath  the  skin  surface  and  at  such  a  depth  that  the 
summation  of  intensities  at  these  points  does  not  exceed  the 
maximal  lethal  skin  dose.  This  is  given  by  Dessauer  and 
Seitz  and  Wintz  as  100,  by  Kroenig  and  Friedrich  as  170  e. 
Burns  or  serious  injuries  to  healthy  tissues  and  organs 
might  otherwise  occur.  3.  The  summation  of  the  roentgen 
energy  of  the  four  beams  applied  must  attain  t lie  cancer 
dose  at  all  points  of  the  diseased  area.  The  cancer  dose  has 
been  placed  at  90  per  cent  of  the  inflammation  skin  dose  by 
Kroenig  and  Friedrich,  i.  e.,  150  e.,  while  Seitz  and  Wintz 
fixed  it  at  110,  if  the  skin  dose  is  100. 

Dessauer  has  elaborated  a  system  of  radiation  cones  of 
different  angles,  in  which  the  intensity  curves  of  like  doses 
are  indicated  from  centimeter  to  centimeter.  Fig.  23  shows 
such  a  cone  for  an  angle  of  36  degrees  and  a  field  of  20  sq. 
cm.  for  a  current  of  170  Kv.  and  0.5  mm.  zinc  plus  1  mm. 
aluminum  filters.  These  cones  are  placed  underneath  the 
transverse  sections  and  the  intensities  at  points  1,  2,  3,  4  and 
5  are  read  off.  The  problem  and  the  solution  are  shown  in 
Fig.  22.  It  is  also  evident  that  the  radiation  intensity  is 
almost  a  homogeneous  one. 

We  have  attempted  to  work  out  a  technique  in  our  lab- 
oratory based  on  the  work  of  Friedrich  and  Dessauer.  We 
proceed  as  follows :  The  focal  distance  is  30  cm.,  the  filter 
10  mm.  aluminum,  plus  one  layer  of  heavy  sole  leather,  the 
field  has  the  size  of  a  diameter  of  25  cm.,  the  voltage  is 
95,000,  the  milliamperage  4  to  5.  It  takes  three  hours  to 
obtain  an  erythema  skin  dose,  Avhile  with  currents  of  170 
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Kv.  and  1.5  to  2  mamp.  80  minutes  are  consumed.  Our 
erythema  skin  dose  is  characterized  by  an  immediate  but 
transitory  edema,  an  erythema  of  the  skin  with  desquama- 
tion and  epilation  appearing  10  to  14  days  later  and  intense 
deep  brown  discoloration  after  about  six  weeks. 

We  have  so  far  been  unable  to  obtain  an  iontometer.  We 
are  constructing  an  ionization  chamber  according-  to  Fried- 
rich's  design,  which  will  be  attached  to  an  electroscope  pro- 
vided with  a  scale  on  which  each  division  represents  an 
electrostatic  unit,  i.  e.f  charged  to  a  potential  of  300  volts. 
We  hoped  to  be  able  to  show  the  instrument  at  this  meeting, 
but  it  is  not  yet  finished.  Should  the  apparatus  give  reli- 
able measurements  we  then  can  proceed  to  determine  the 
half  value  layer  and  the  roentgen  dose  obtained  with  our 
apparatus. 

In  conclusion  we  may  summarize : 

1.  Kroenig  and  Friedrich's  investigations  have  given 
roentgentherapy  an  exact  and  scientific  foundation.  Em- 
piricism must  be  forever  discarded. 

2.  The  evolution  of  the  hot  cathode,  gasless  roentgen 
tube  by  Coolidge  has  given  us  unlimited  output  of  roentgen 
ray  energy  which  made  the  rapid  progress  of  therapy  pos- 
sible. 

3.  The  principle  of  the  homogeneous  radiation  evolved 
by  Dessauer  and  made  possible  by  the  development  of  trans- 
formers giving  currents  up  to  220  Kv.  has  furnished  the 
missing  link  in  the  triad  of  our  armamentarium,  namely, 
dosimeter,  roentgen  tube,  and  transformer. 

%2~i  K.  Washington  St. 
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TREATMENT  OF  MALIGNANT  GROWTHS  OF  THE 
MOUTH  AND  THROAT  BY  RADIUM  SUPPLE- 
MENTED BY  OTHER  METHODS* 


Russell  H.  Boggs,  M.  D. 

Roentgenologist,  Allegheny  General  Hospital;  Dermatologist  and 
Roentgenologist,  Columbia  and  Pittsburgh  Hospitals, 
Pittsburgh,  Pa. 

As  a  routine  procedure  radium  holds  the  first  place  in  the 
treatment  of  malignant  growths  of  the  mouth  and  throat, 
but  the  treatment  requires  both  clinical  and  technical  judg- 
ment. Successful  treatment  demands  specialized  study  and 
requires  more  skill  and  judgment  than  in  almost  any  other 
part  of  the  body,  because  often  the  disease  progresses  rap- 
idly and  the  lymphatic  glands  are  so  early  invaded. 

There  is  a  marked  difference  in  results  if  all  the  cancer 
tissue  in  mouth  or  throat  is  given  a  lethal  dose  of  radium 
instead  of  only  a  partial  dose  as  is  given  by  many.  From 
the  beginning,  I  realized  that  the  erythema  dose  would  not 
destroy  anything  except  the  small  basal-cell  epithelioma 
and  certain  types  of  sarcoma,  and  that  it  was  necessary  to 
give  a  lethal  or  cancer-destroying  dose,  which  is  consider- 
ably more  than  the  erythema  reaction.  For  this  reason, 
after  the  treatment  of  the  first  few  cases,  heavy  closes  were 
given  and  at  the  end  of  from  two  to  four  weeks  the  white  or 
necrotic  tissue,  which  formed,  was  either  removed  by  elec- 
tric coagulation  or  by  operation. 

Since  we  have  been  burying  radium  needles  the  cancer 
tissue  often  receives  a  lethal  dose  without  producing  a  re- 
action beyond  that  which  will  disappear  promptly,  and  in 
many  of  these  cases  it  has  not  been  necessary  to  remove 
tissues  which  have  been  radiated  as  it  was  when  intensive 
surface  applications  of  radium  were  employed.  However, 

*Read  before  the  Radiological  Society,  New  Orleans,  May,  1920. 
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it  may  be  better  to  apply  radium  on  the  surface  and  to  the 
adjacent  lymphatic  glands  before  burying  the  radium 
needles.  This  lessens  the  danger  of  metastases  w  hen  the 
radium  needles  are  inserted.  Burying  radium  needle-  or 
giving  a  lethal  radium  surface  dosage,  followed  by  removal 
later  of  the  local  tissues  together  with  efficient  radiation  of 
the  lymphatics  in  the  neck,  lias  changed  the  end  results  in 
the  treatment  of  malignancy  of  the  mouth  and  throat. 

The  gravity  of  innocent  lesions  musl  not  be  overlooked. 
It  must  be  remembered  that  persistent  lesions  of  the  mouth 
and  throat  are  nearly  always  malignant.  In  all  examina- 
tions all  pre-cancerous  areas  should  be  looked  for  and 
treated  promptly.  Superficial  cautery  seldom  ever  does 
anything  except  hasten  the  process  and  render  the  patient 
incurable.  So  many,  not  realizing  the  extreme  malignancy 
of  these  lesions,  often  employ  superficial  cautery  or  pre- 
scribe inert  mouth  washes  until  the  disease  i>  Par  advanced. 
There  is  no  place  where  it  is  more  important  to  eradicate 
the  disease  without  loss  of  tissue.  Anyone  treating*  these 
malignant  growths  should  know  what  has  been  accomplished 
by  radium,  roentgen  rays,  electric-coagulation,  and  surgery 
as  well  as  the  amount  of  barm  than  can  be  done  by  useless 
cauterization. 

Malignant  growths  may  he  divided  into  epithelioma  of 
the  lower  lip,  tongue,  buccal  mucous  membranes,  and  car- 
cinoma and  sarcoma  of  the  naso-pharynx.  While  the  same 
general  principles  will  apply  to  each,  there  are  certain  tech- 
nical as  well  as  clinical  differences.  The  mucous  membrane 
of  the  mouth  and  throat  is  more  sensitive  to  radiation  than 
almost  any  other  mucous  membrane  and  the  malignant  tis- 
sue here  is  equally  or  more  malignant.  This  is  frequently 
complicated  by  the  disease  starting  in  a  very  unhealthy 
mouth  where  normal  tissue  is  of  low  vitality.  This  prob- 
ably explains  why  cautery  makes  a  small  inert  lesion  take 
on  such  an  active  process  which  is  soon  beyond  a  curative 
stage.  This  is  frequently  seen  when  a  very  small  lesion  of 
the  buccal  mucous  membrane  is  cauterized  or  even  follow- 
ing the  excision  of  a  small  epithelioma  of  the  tongue. 
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It  is  true  that  cancer  is  a  disease  of  old  age  and,  in  exam- 
ining the  month,  it  will  be  noticed  that  the  tissues  are  often 
considerably  older  than  the  rest  of  the  body.  When  the 
teeth  and  mucous  membrane  are  unhealthy,  it  is  not  only 
more  difficult  to  eradicate  the  disease  but  recurrence  is 
more  likely. 

The  treatment  consists  of  the  local  treatment  by  radium, 
both  by  surface  applications  and  by  burying  radium  needles, 
and  radiation  of  the  adjacent  lymphatic  glands  by  radium 
and  the  roentgen  rays.  Without  burying  radium  a  lethal 
dose  in  the  mouth  cannot  be  given,  except  in  very  small  and 
superficial  lesions,  without  producing  superficial  necrosis 
of  the  surrounding  healthy  tissue.  In  most  instances,  it  is 
perfectly  safe  to  give  a  lethal  dose  of  radium  by  surface 
applications  without  much  filtration  and  distance;  then  the 
necrosis  is  superficial  and  can  readily  be  removed  by  elec- 
tric-coagulation. This  is  a  method  I  have  been  using  before 
I  started  to  bury  radium  and  in  many  instances  the  results 
are  equal  to  inserting  radium  in  the  malignant  tissue.  By 
inserting  radium  into  the  diseased  tissue,  the  radiation  is 
better  distributed  and  there  is  not  the  loss  by  absorption 
and  by  divergence.  More  important  than  this  is  the  fact 
that  the  subcutaneous  tissue  will  stand  so  much  more  radi- 
ation without  injury  than  the  mucous  membrane.  Even 
when  radium  has  been  buried,  electro-coagulation  is  a  valu- 
able adjunct  and  is  recommended  in  all  cases  where  the 
reaction  is  slow  in  disappearing.  By  burying  radium 
needles  and  using  electric-coagulation,  together  with  proper 
radiation  of  the  adjacent  lymphatics  of  both  sides  of  the 
Q<  bk,  more  cancer  tissue  can  be  eradicated  with  less  loss  of 
tissue  than  by  any  other  method. 

Epithelioma  or  cancer  of  the  mouth  and  throat  shows 
itself  by  its  progressive  extension  of  the  primary  growth, 
and  there  is  almost  always  an  early  invasion  of  the  lymph- 
atics of  the  neck,  while,  rarely,  secondary  deposits  of  dis- 
tant organs  or  tissue  occur.  Formerly,  it  was  said  that 
there  was  a  collar  around  the  neck  through  which  cancer 
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cells  rarely  penetrated.  This  is  not  true,  because  by  the 
older  methods  of  treatment,  death  occurred  from  the  local 
or  regional  disease  before  there  was  sufficient  time  for  sec- 
ondary deposits  to  become  active.  A  review  of  any  recent 
system  of  surgery  shows  that  even  most  of  the  early  can- 
cerous lesions  of  the  mouth  and  throat  are  regional  as  well 
as  local  when  first  seen.  It  has  been  said  that  the  tongue 
exhibits  only  the  visible  part  of  the  disease  and  there  is 
usually  a  cancerous  dissemination  in  the  lymphatic  spaces, 
and  the  glands  are  invaded  at  a  considerable  distance  from 
the  primary  focus,  even  at  an  early  stage  of  the  disease.  It 
is  true  that  the  cancer-growing  edge,  although  unappreci- 
ated by  ordinary  methods  of  examination,  is  just  as  def- 
inite as  the  visible  edge  of  ringworm,  and  that  when  more 
than  one  lymphatic  chain  in  the  neck  has  been  found  to 
contain  cancer  cells,  microscopically,  and  that  when  the  deep 
cervicals  are  involved,  the  cases  are  not  cured  surgically. 

It  is  important  for  the  radiologist  to  know  what  glands 
drain  each  area  of  the  mouth  and  throat  as  well  as  the 
anastomosis  of  the  lymphatic  system.  The  lymphatic 
chains  in  the  neck  are  closely  connected,  and  those  of  one 
side  of  the  neck  anastomose  with  the  other.  It  would  be 
well  for  everyone  to  make  a  chart  of  the  glands  of  the  neck, 
showing  the  distribution  of  the  important  glandular  centres 
and  study  this  chart  until  each  could  be  visualized  or  until 
each  gland  could  be  speared  and  insert  radium  without 
palpation.  The  lymphatics  draining  the  lip  are  the  sub- 
mental group,  which  receive  the  vessels  from  the  central 
portion  of  the  lower  lip,  chin  and  floor  of  the  mouth.  The 
submaxillary,  consisting  of  five  or  six  glands,  drain  the 
lateral  half  of  the  lips,  the  cheek,  part  of  the  tongue  and  the 
lower  portion  of  the  nose.  There  is  an  anastomosis  between 
the  submaxillary  glands  of  each  side  and  the  submental,  and 
when  one  group  is  invaded,  it  is  only  a  short  time  until 
metastases  spread  to  the  next  chain.  There  are  from  twen- 
ty to  thirty  important  cervical  glands  extending  from  the 
mastoid  process  to  the  junction  of  the  subclavian  and  jugu- 
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lar  veins,  which  should  be  memorized  and  visualized.  This 
is  an  important  group  because  when  these  can  be  palpated 
the  disease  is  far  advanced  regardless  of  the  size  of  pri- 
mary Lesion  or  of  the  submental  or  submaxillary  group.-. 
The  cervical  glands  act  as  a  fortress  to  the  chains  above, 
and  their  removal  surgically  is  seldom,  if  ever,  useful. 

In  radiotherapy  of  the  tongue  the  course  of  the  lymphatic 
vessels,  influencing  as  it  does  the  spread  of  malignant  cells, 
is  of  utmost  importance.  There  are  two  main  chains;  viz, 
.submucous,  and  the  intra-muscular.  The  lymphatics  from 
the  tip  of  the  tongue  pass  to  the  submental  and  the  inferior 
cervical ;  those  from  the  lateral  border  terminate  in  the  sub- 
maxillary salivary  glands  and  some  pass  directly  into  the 
deep  cervical,  while  most  of  those  in  the  posterior  part  of 
the  tongue  enter  a  group  of  glands  lying  between  the  large 
vessels  and  the  parotid  glands,  and  another  group  of  vessels 
pa>>  into  the  submaxillary.  The  vessels  passing  from  the 
tongue  are  closely  connected  with,  glands  of  both  sides  of 
tli**  neck. 

The  chain  of  lymphatics  most  closely  connected  with  the 
primary  lesion  whether  palpable  or  not  should  always  re- 
ceive a  lethal  dose  of  either  radium  or  r-ray,  even  if  this 
amount  produces  a  marked  reaction.  A  burn,  while  it 
should  be  avoided  if  possible,  is  not  to  be  feared  as  much  as 
leaving  cancer  cells  in  the  first  lymphatic  chains.  Burying 
radium  in  these  areas  is  preferable.  It  is  important  to  re- 
member that  unless  all  the  cancer  tissue  is  removed,  it  will 
eventually  kill  the  patient.  Then  we  are  justified  in  giving 
a  lethal  dose  whenever  an  attempt  is  made  to  cure  the  pa- 
tent, although  an  undesirable  skin  reaction  occurs,  but  this 
is  not  justifiable  if  treatment  is  given  for  palliation  only. 

Epithelioma  of  the  lower  lip  is  the  most  accessible  of  the 
mouth  lesions  and,  if  treatment  is  given  in  the  early  stage 
before  destruction  of  tissue  has  occurred  and  before  the 
lymph  nodes  are  invaded,  radium  is  uniformly  successful. 
More  cases  can  be  eured  by  radiation  without  loss  of  tissue 
or  deformity  than  by  excision,  although  it  must  be  remem- 
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berod  even  in  the  early  stage  thai  glandular  metastases 
may  have  occurred,  and  the  glands  most  closely  connected 
with  the  part  of  the  lip  involved  should  receive  radiation  as 
well  as  a  zone  of  apparently  healthy  tissue  around  the  pri  - 
mary lesion.  If  the  epithelioma  is  situated  on  the  outer 
half  of  the  lip,  the  submental,  submaxillary  glands,  and  also 
a  gland  situated  at  the  inner  angle  of  the  mouth  should  re 
ceive  intensive  radiation.  II'  the  lesion  is  situated  near  the 
central  portion  of  the  lip,  the  submental,  submaxillary 
glands  at  both  sides  of  the  neck,  and  the  skin  from  the  lip 
to  the  chin,  must  be  thoroughly  radiated  in  both  early  and 
advanced  stages.  It  is  safer  in  all  stages  of  the  disease  to 
ray  a  wider  area  of  lymphatics  than  seems  necessary,  in- 
stead of  waiting  until  distant  metastases  have  occurred. 

In  the  advanced  cases,  more  can  he  accomplished  by  radi- 
ation than  by  any  other  single  method  of  treatment  alone, 
but  it  is  often  advisable,  after  raying,  to  have  a  modified 
operation  performed.  In  carcinoma  of  the  lip,  sufficient 
number  of  tubes  should  he  employed  to  cover  the  entire 
lesion  as  well  as  a  zone  of  healthy  tissue  and  in  advance< I 
cases  to  spear  the  glandular  junction  most  closely  connected 
with  the  lip  and  to  insert  radium  after  cell  proliferation 
has  been  checked  by  surface  applications.  Broder,  at  the 
Mayo  (Minic,  in  speaking  of  epithelioma  of  the  lip,  states 
that  "No  patient  witli  the  cervical  nodes  or  more  than  one 
group  of  any  lymph  nodes  involved  lias  been  reported  liv- 
ing." This  is  worthy  of  consideration  because  if  cases  have 
not  been  cured  by  surgery,  where  more  than  one  chain  of 
lymphatics  are  involved,  a  clinical  cure  by  radiation  has 
been  obtained.  Then  the  question  arises  in  these  clinically 
cured  cases,  Should  a  block  dissection  be  performed  five  or 
six  weeks  afterwards  to  be  followed  by  further  radiation  \ 

Carcinoma  of  the  tongue  is  one  of  the  most  difficult  of  the 
mouth  lesions  to  treat  and  the  most  difficult  to  obtain  com- 
plete retrogression,  particularly  if  the  growth  is  situated  on 
the  posterior  part  of  the  tongue,  because  even  in  the  early 
cases  minute  processes  often  have  invaded  muscle  sub- 
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stance  for  a  considerable  depth  and  because  of  an  early  in- 
vasion of  the  tissue  towards  the  tonsil.  Therefore*,  the 
groove  between  the  tongue  and  tonsil  should  always  receive 
radiation.  In  fact,  a  lethal  dose  to  the  lesion  and  to  a  large 
surrounding"  zone  of  healthy  tissue  should  always  be  given, 
including  an  area  in  front  of  the  tonsil  to  be  followed  in 
many  instances  by  electric-coagulation.  The  method  that 
should  give  the  best  results  is  extensive  surface  application, 
together  with  intensive  radiation  of  the  lymphatics,  burying 
radium  needles,  two  weeks  later,  in  the  posterior  half  of  the 
tongue  and  in  the  tissue  in  front  of  the  tonsil  on  the  af- 
fected side.  This  should  be  followed  in  many  cases  by 
electric-coagulation. 

In  the  treatment  of  the  lymphatics,  radiation  should  be  as 
thorough  as  possible,  and  then,  like  a  thorough  dissection, 
it  often  is  not  radical  enough.  If  operation  is  performed  it 
should  be  preceded  by  radiation,  because  this  should  dispose 
of  the  small  deposits  in  the  glands  which  are  not  palpable 
or  at  least  damage  the  proliferating  cancer  cells.  By  wait 
Lng  five  or  six  weeks  after  raying  the  primary  growth  the 
cancer  cells  are  far  on  toward  retrogression.  Then  there  is 
not  the  same  danger  of  spreading  fresh  cancer  cells  into  an 
area  where  there  are  no  lymph  nodes  ready  to  encapsulate 
them.  Lately,  it  is  claimed  that  the  lymph  nodes  do  for  a 
time  choke  cancer  cells.  While  radium  has  many  short- 
comings in  cancer  of  the  tongue,  it  is  a  step  in  advance,  and 
with  improved  technic  more  should  be  accomplished  in  the 
future. 

Epithelioma  of  buccal  mucous  membrane  does  not  invade 
the  glandular  system  as  early  as  cancer  of  the  tongue  and 
lip,  but  if  the  disease  has  invaded  the  submucous  tissue  it  i- 
very  resistant  to  treatment.  When  it  is  superficial  it  may 
be  favorably  influenced  by  one  surface  application  of  ra- 
dium, but  when  it  has  invaded  muscle  tissue,  the  best  results 
are  obtained  by  burying  radium  needles  or  by  surface  appli- 
cation giving  sufficient  dosage  to  kill  the  cancer  cells.  Then 
the  necrotic  tissue  which  will  always  be  produced  by  such 
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intensive  radiation  should  be  removed  by  electric-coagula- 
tion. The  radium  reaction  which  is  marked  in  these  cases 
is  painful,  hut  after  electric-coagulation,  this  is  entirely 
relieved  and  the  base  heals  up  promptly  without  discomforl 
to  the  patient,  providing  all  the  cancerous  tissue  has  been 
destroyed,  although  the  lymphatic  glands  arc  not  so  early 
invaded,  the  glands  of  the  neck  should  have  the  same  radia- 
tion as  has  been  described. 

Cancer  of  the  antrum  and  alveolar  process  has  been  made 
to  retrogress  completely  under  radium  and,  like  the  cheek, 
does  not  invade  the  lymphatic  glands  of  the  neck  until  the 
disease  is  well  advanced.  It  lias  been  stated  that  the  dis- 
ease most  frequently  stalls  in  the  alveolar  process,  often  al 
the  root  of  a  tooth  and  early  invades  the  antrum.  For  this 
reason,  it  is  advisable  if  the  cancel-  starts  in  the  alveolar 
process  to  open  the  antrum  through  the  floor  of  the  mouth, 
preferably  by  cautery,  and  inserl  radium. 

Cancer  of  the  floor  of  the  mouth  and  inferior  maxilla,  in 
both  early  and  advanced  cases,  should  be  treated  internally 
and  externally,  including  the  submental  and  submaxillary 
glands  by  surface  application  to  check  cell  proliferation. 
This  to  be  followed  by  inserting  radium  into  the  floor  of  the 
mouth  and  in  some  instances  into  submaxillary  glands 
through  the  floor  of  the  mouth.  The  best  results  I  have  ob- 
tained in  the  floor  of  the  mouth  have  been  when  radiation 
was  applied  and  part  of  tissue  removed  later  by  electric- 
coagulation.  By  this  method  one  very  advanced  case,  with 
palpable  submental  and  submaxillary  glands,  has  been 
cured  for  over  two  years. 

Sarcoma  of  the  tonsil  is  one  of  the  most  amenable  lesions 
in  the  throat  to  treat  by  radium.  A  large  mass  filling  the 
throat,  which  is  hopeless  surgically,  will  melt  away  without 
leaving  any  visible  trace  of  the  disease  by  one  treatment, 
but  these  patients  usually  die  of  deep  chest  metastases  with- 
in a  few  years.  This  shows  the  necessity  of  not  only  treat- 
ing the  neck,  whether  the  glands  are  palpable  or  not,  but 
also  raying  the  chest. 
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It  seems  that  many  think  it  is  only  necessary  to  remove 
the  visible  part  of  the  disease  of  the  mouth  and  throat  as  in 
the  treatment  of  superficial  epitheliomata  of  the  face.  Nat- 
urally, these  radiologists  are  disappointed.  Radium  is  an 
alternative  on  basal-cell  epitheliomata  and  some  sarcomas 
and  will  cause  the  tumor  to  shrink  and  disappear  without 
much,  if  any,  inflammation,  while  in  other  forms  of  malig- 
nant tissue,  such  as  squamous  cell  carcinoma,  it  acts  a  de- 
structive agent.  This  is  very  important  in  treating  car- 
cinoma of  the  mouth  and  throat  where  it  is  nearly  always 
of  the  squamous  type. 

In  summarizing,  then,  let  me  say  more  difficulties  in  tech- 
nic are  encountered  in  treating  malignancy  of  the  mouth 
and  throat  than  in  almost  any  other  part  of  the  body. 
Burying  radium  needles  and  electric-coagulation  has 
changed  the  end  results.  Many  are  not  giving  sufficient 
treatment  to  the  adjacent  lymphatics.  An  anatomical  study 
of  the  lymphatics  of  the  neck  should  be  made  in  which  each 
lesion  of  the  mouth  and  throat  metastasizes  should  be 
known.  Many  are  wrongly  satisfied  with  the  removal  of 
the  visible  part  of  the  disease.  When  more  than  one  chain 
of  lymphatics  are  involved  at  the  time  of  operation,  the 
patients  are  not  cured  surgically  but  many  cases  are  clin- 
ically cured  by  radiotherapy. 

Empire  Bldg. 


THE  PRESENT  ST  ATI'S  OF  RADIUM  THERAPY  IX 
THE  FEMALE  PELVIS 


Albert  Son. and,  M.  D. 

Professor  pf  Radiology,  College  of  Physicians  and  Surgeons,  University  of 
Southern  California,  Los  Angeles,  California 

In  the  section  of  Gynecology,  Surgery,  and  Obstetric-  at 
the  last  American  Medical  Association  meeting,  a  Pew  pa- 
pers dealing  with  the  use  of  radium  in  pelvic  conditions 
were  presented.  As  the  men  in  this  section  were  practically 
all  surgeons,  the  discussions  following  the  papers  naturally 
leaned  toward  the  surgical  treatment  of  these  cases. 

The  radium  adherents,  despite  the  fact  that  they  were  in 
the  minority,  were  holding  their  ground  fairly  well  until 
one  surgeon,  in  the  course  of  his  discussion,  made  Hie  state- 
ment that,  although  he  had  an  open  mind  and  was  quite  far- 
visioned,  he  had  never  seen  a  single  case  of  primary  cancer 
of  the  cervix  cured  by  radium.  This  remark  caused  sncli  a 
prolonged  and  enthusiastic  outbreak  of  applause  that  the 
writer,  in  his  little  corner  of  the  room,  sat  stunned  by  the 
demonstration.  The  only  interpretation  lie  could  place 
upon  this  extraordinary  occurrence,  was  that  the  four  hun- 
dred or  more  of  America's  representative  surgeons  present 
not  only  approved  of  the  speaker's  words,  but  were  ap- 
parently genuinely  glad  that  they  could  believe  with  him, 
that  nothing  had  as  yet  been  produced  to  supplant  surgery 
in  the  treatment  of  malignancy  of  the  uterus. 

Upon  sober  second  thought,  the  writer  realized  that  he 
had  been  unduly  hasty  in  arriving  at  an  immature  conclu- 
sion of  this  sort,  although  he  still  felt  that  the  apparent 
injustice  to  his  own  group  of  radium  workers  was  uncalled 
for.  Of  course,  not  even  the  most  ardent  radium  enthusiast 
will  claim  that  his  method  acts  in  any  other  way  than  a 
supplemental  one  to  surgery,  but  to  make  the  arbitrary 
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statement  that  no  case  of  cervical  cancer  had  ever  been 
cured  by  radium,  is,  in  the  face  of  present  day  accomplish- 
ments, highly  erroneous.  The  doctor  quoted,  who,  in  his 
own  words,  was  "far  visioned",  must  certainly  have  been 
looking-  the  other  way  when  the  procession  went  by.  In 
view  of  the  light  thrown  by  this  incident  on  what  is  ap- 
parently a  somewhat  general  feeling  among  surgeons  that 
the  use  of  radium  in  a  case  like  that  of  the  one  cited  is  still 
to  a  degree  experimental  and  consequently  not  to  be  encour- 
aged,  the  writer  has  been  moved  to  present  for  your  consid- 
eration a  few  of  the  outstanding'  facts,  as  he  sees  them,  in 
regard  to  the  present  status  of  radium  therapy  as  applied 
to  the  female  pelvis. 

It  is  readily  admitted  that  up  to  the  present,  surgery  has 
done  more  than  any  other  therapeutic  agent  in  combatting 
pathological  processes  in  general  in  the  female  pelvis,  but 
the  question  of  malignancy,  as  it  affects  this  field,  is  of  much 
greater  moment.  The  problem  whether  a  certain  case  is 
operable  or  not,  can  be  solved  only  by  the  test  of  time.  It  is 
operable  if  the  lesion  is  massed,  localized  or  circumscribed. 
Then,  of  course,  it  is  curable  by  means  of  a  complete  phys- 
ical removal.  Whether  this  be  accomplished  by  the  knife, 
cautery,  chemicals,  r-ray,  or  radium  is  immaterial.  The 
thorough  removal  or  destruction  of  the  mass  by  any  or  all 
of  these  therapeutic  means  will  result  in  a  permanent  cure. 

Is  surgery  a  cure  for  cancer  ?  This  question  must  all  too 
often  be  answered  in  the  negative,  not  so  much  by  medical 
men,  as  by  people  at  large.  An  affirmative  answer  is  per- 
missible only  when  the  physical  condition  of  the  tumor  as- 
sures a  most  complete  removal  of  every  individual  micro- 
scopic cell  associated  with  it.  The  appalling  number  of 
cases  when  such  a  procedure  is  a  physical  or  mechanical 
impossibility,  and  their  number  is  legion,  demand  a  nega- 
tive answer.  In  other  words,  they  are  inoperable  within  the 
meaning  of  the  word  cure.  With  these  facts  confronting  us, 
are  we  not  then  justified  in  seeking  help  elsewhere  for  these 
poor  mortals  already  doomed,  and  have  we  not  in  the  roent- 
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gen  ray  and  radium,  in  the  Light  of  recenl  developments,  if 
not  a  cure,  at  least  a  positive  decree  of  relief  from  some  of 
the  most  distressing  symptoms  of  these  pitiable  cases) 
Furthermore,  has  not  radium,  due  to  our  present  day  knowl- 
edge of  and  experience  with  it<  application,  frequently 
proved  its  worth  as  a  possible  cure  for  certain  forms  of 
uterine  cancer!  In  the  writer's  opinion,  decidedly  yea 
Then  it  must  be  accepted  and  placed  alongside  those  thera- 
peutic agents  which  we  are  so  fond  as  to  term  specifics, 
until  a  possihle  rude  awakening  forces  us  to  other  con- 
clusions. 

The  value  of  any  given  treatment  does  not  lie  necessarily 
in  its  ability  to  effect  a  striking  cure  in  a  rare  or  uncommon 
condition,  but  rather  upon  a  constant  curative  action  over  a 
given  number  of  well  recognized,  pathological  condition-. 
Such  an  action  can  he  accredited  to  radium  in  a  majority  of 
the  conditions  which  affect  the  female  pelvic  organs.  The 
more  or  less  constant  regularity  with  which  such  affections 
respond  to  intelligent  applications  of  radium  can  only  serve 
to  impress  those  who  have  their  attention  drawn  to  this 
work  in  a  most  gratifying  manner.  Unlike  surgery,  the  use 
of  radium  in  any  pelvic  pathology  presents  no  contra-indi- 
cations.  This  is  directly  opposed  to  the  oft  repeated  warn- 
ing that  radium  must  not  he  applied  in  females  under  or 
over  certain  age  limits,  in  large  pedunculated  fibroids,  or 
in  malignancies.  If  anyone  can  offer  a  single  reason  based 
upon  common  sense  or  personal  observation,  why  such  alle- 
gations as  to  contra-indications  are  promulgated,  the  writer 
would  be  glad  to  hear  them.  Obviously  most  of  the  condi- 
tions just  enumerated  are  bad  surgical  risks,  if  not  entirely 
inoperable.  But  why  refuse  such  patients  the  possible  bene- 
fit from  radium  treatment  ?  Though  it  is  scarcely  to  be 
expected  that  many  cures  will  follow,  the  treatment,  at 
least,  will  do  no  harm,  and  what  other  treatment  can  be 
offered  ?  The  assumption  that  radium  will  sometimes  con- 
vert a  fibroid,  or  myoma,  into  cancer,  is  all  surmise.  There 
is,  however,  much  evidence  already  accumulated  that  the 
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opposite  is  true.  A  microscopic  study  of  the  cytology  of 
tissue  cells,  stimulated  to  the  limit  of  tolerance  with  radium, 
will  demonstrate  that  no  malignant  degeneration  occurs. 
With  regard,  then,  to  uterine  malignancies,  and  until  a  bet- 
ter treatment  develops,  radium  may  be  pushed  to  the  limit 
of  its  usefulness,  and  even  the  most  hopelessly  advanced 
conditions  will  show  some  favorable  response,  if  only  a 
temporary  one. 

The  foregoing  assertions  are  not  the  ill-considered  out- 
burst of  a  radium  crank,  but  are  based  upon  a  rather  exten- 
sive personal  experience  with  radioactive  agents  of  many 
years'  duration.  This  has  been  in  conjunction  with  a  num- 
ber of  eminent  surgeons,  whose  friendship  and  hearty  co- 
operation have  made  the  work  both  pleasant  and  profes- 
sionally profitable. 

The  purpose  of  this  brief  discussion  is  not  to  detract  one 
iota  from  the  brilliant  achievements  of  surgery  in  the  fe- 
male pelvis,  but  to  emphasize  the  though' that  in  the  energy 
of  radiation  as  exemplified  in  radium  therapy,  we  have  a 
potent  factor  which,  in  the  analysis  of  present  day  accom- 
plishments has  done  more  to  merit  the  confidence  of  the 
medical  fraternity  as  a  worthy  ally  of  surgery  than  any 
other  agent  hitherto  produced. 

527  W.  7th  St. 


THE  RELATIONS  BETWEEN  THEORY  AND  PRAC- 
TICE IN  X-RAY  PHOTOGRAPHIC  PHYSICS 


Millard  B.  Bodgson 
and 

Frederick  < !.  M  unix 

4 k  Sci<M ice     by  definition  is  exact  knowledge.    This  con 
ception  precludes  the  spontaneous  creation  of  any  distinct 
branch  of  science;  for  inherently  any  such  branch  is  the 
result  of  evolution — hence  at  any  stage  the  term  can  only 
presume  to  be  a  relative  one. 

Astronomy,  mathematics,  physics  and  chemistry  all  grew 
very  slowly;  held  hack  in  the  early  periods  by  the  veil  of 
superstition  thrown  around  them.  Gradually  fact  became 
predominant  and  decade  by  decade  these  rambling  divisions 
of  thought  and  endeavor  grew  into  strong  assemblies  of 
facts  through  the  efforts  of  a  few  fearless  and  broad- 
minded  individuals. 

Two  primary  reasons  for  the  slow  growth  of  any  science 
are  the  lack  of  constructive  effort  and  distortion  of  fact. 
The  first  cause  is  not  nearly  as  pernicious  in  its  action  as 
the  latter. 

Distortion  of  fact  may  be  consciously  or  unconsciously 
brought  about.  The  research  investigator,  alas  too  often, 
is  liable  to  believe  his  theories  before  they  are  proven  and 
unconsciously  throws  aside  conflicting  evidence. 

A  theory  is  only  useful  as  a  working  hypothesis — and 
should  not  be  formulated  quickly  or  clung  to  too  tenaciously. 
It  should  be  elastic — to  permit  of  inclusion  of  those  odd  bits 
of  data  seemingly  at  variance  with  it.  Only  in  this  way 
will  a  complete  law  be  evolved  by  any  investigation — and 
science  thus  increase  in  scope.  Dushman  recently  stated 
the  point  most  lucidly  when  he  said,  "The  trouble  with 
most  investigators  is  that  they  regard  their  theories  as  a 
creed '  \ 
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Unfortunately,  certain  phases  of  roentgenology  were  for 
a  Long  time  held  back  in  development  through  the  lack  of 
exact  physical  research  along  those  lines  closely  connected 
with  so-called  practical  results.  Meanwhile,  a  number  of 
suppositions  had  sprung  up — many  at  variance  with  one 
another  because  they  were  based  on  inconclusive  evidence. 

The  application  of  the  physics  of  the  x-ray  tube  had 
many  diverse  and  often  ludicrous  aspects; — the  various 
phases  of  the  photographic  problems  involved  and  the  na- 
ture of  the  rays  themselves  were  little  understood  as  late  as 
1910.  Primarily  this  was  due  to  the  rather  individual  na- 
ture of  the  science.  Of  late  years,  however,  through  the 
work  of  such  men  as  the  Braggs,  Coolidge,  Shearer,  Kaye 
and  others,  combined  with  the  cooperative  spirit  of  roent- 
genologists, much  has  been  accomplished — so  that  today 
from  the  standpoint  of  apparatus  and  ease  of  operation, 
little  seems  lacking. 

It  was  for  the  purpose  of  studying  these  essential  facts, 
connected  with  the  photographic  phases  of  roentgenology, 
which  had  important  bearing  on  correct  diagnosis,  that  re- 
search was  begun  in  our  Research  Laboratory  in  1913.  The 
photographic  world  at  that  time,  it  must  be  confessed,  knew 
little  of  the  requirements  of  a  photographic  plate  for  roent- 
genology. Once  these  were  broadly  understood,  rapid 
progress  was  made  toward  evolving  plates  peculiarly  sensi- 
tive to  /  -rays  by  a  number  of  manufacturers. 

Exact  measurements  of  the  reaction  of  a  photographic 
plate  to  the  stimulus  of  light  or  any  other  sort  of  energy 
are  exceedingly  difficult  to  make,  owing  to  the  many  factors 
entering  into  the  making  of  a  negative. 

Exposure  and  development  are  so  linked  together  in 
effect  that  it  is  an  exceedingly  difficult  process  to  investi- 
gate quantitatively  and  state  results  numerically.  A  great 
deal  of  progress,  however,  has  been  made  in  the  direction  of 
solving  photographic  problems  and  bringing  this  field  of 
research  into  the  realm  of  exact  science. 

Burter  and  Driffield,1  as  early  as  1890,  deduced  the  fnnda- 

]  Ilnrter  &  Driffield,  Journal  Society  of  Chemical  Industry,  May.  1S90. 
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mentals  of  plate  sensitometry  which  arc  responsible  for  the 
bulk  of  this  progress,  They  demonstrated  and  proved  the 
existence  of  certain  definite  relations  between  exposure  and 
development,  in  addition  to  evolving  a  fundamental  method 
of  graphically  showing  photographic  reactions. 

Sheppard  and  Mees2  re-investigated  the  entire  field  of 
precise  sensitometry  and  devised  standard  methods  for  the 
application  of  Hurter  and  Driffield's  theories,  which  are  the 
basis  of  present  day  sensitometry,  Mees,3  in  1910,  firsl 
suggested  the  adaptation  of  this  system  to  ./-ray  investi- 
gation, 

Tubman,4  in  11)14,  further  attempted  to  adapt  this  system 
to  x-r&y  investigation.  His  conclusions,  however,  were 
hampered  by  the  lack  of  precise  methods  of  obtaining  ./  -ray 
exposures  of  constant  quality  at  that  time  (1912-1913). 

This  work  was  continued  by  Bodgson,5  who  showed  sev- 
eral typical  curves  of  ./  -ray  plates  made  under  precise  con- 
ditions of  exposure  and  development.  Since  this  initial 
investigation,  an  attempt  lias  been  made,  and  is  being  con- 
tinued, to  link  these  results  with  those  of  practical  radiog- 
raphy and  to  demonstrate  the  exact  effect  on  photographic 
quality  of  such  factors  as  varying  exposure  technique,  scat- 
tered radiation  (diaphragming),  screen  technique,  etc.0 

In  order  to  make  clear  the  terms  employed  in  scientific 
photographic  research,  the  writer  thought  it  would  be  of 
interest  to  graphically  portray  some  of  the  parallel  factors 
of  precise  sensitometry  and  practical  radiography. 

The  first  factor  considered,  and  one  of  prime  importance, 
is  that  of  contrast.  The  sensitometric  method  of  demon- 
strating this  is  shown  in  Figure  1,  which  shows  a  series  of 
typical  "H  &  D"  curves  to  ^r-rays. 

-  "  Investigations  into  the  Theory  of  the  Photographic  Process,"  by  S.  E. 
Sheppard  and  C.  E.  K.  Mees. 

s  Journal  of  the  Roentgen  Society,  July,  1910. 

4  Tngman,  Journal  of  the  Roentgen  Society,  October,  1915. 

5  Hodgson,  American  Journal  of  Roentgenology,  December,  1917. 
«  Hodgson,  American  Journal  of  Roentgenology,  December,  1918. 
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Each  curve  is  obtained  by  plotting  the  optical  densities 
of  a  series  of  developed  silver  deposits  against  the  log- 
arithm of  the  exposures  which  produced  them.  This  optical 
density  is  proportional  to  the  mass  of  developed  or  reduced 
silver.  By  means  of  the  special  sensitometer7  devised  for 
this  work  it  is  possible  to  govern  the  recording  of  data  to 
within  an  error  of  from  3  to  5%. 

The  curves  shown  in  Figure  1  are  of  sensitometric  plates 
developed  for  varying  times.  It  will  be  seen  that  the  aver- 
age slope  of  the  curve  increases  with  developing  time.  In 
fact,  it  presents  an  increase  in  contrast. 

Contrast  is  that  quality  of  a  plate  which  differentiates 
differences  in  exposure  as  differences  in  density.  It  will  be 
noted  that  in  the  curve  for  y2  minute  development,  a  great 
difference  of  exposure  is  required  to  show  a  unit  difference 
in  density.  Taking  this  same  density  exposure  unit  and 
applying  it  to  the  curve  of  eight  minutes,  we  see  an  in- 
crease of  six  units  in  density  difference,  or  the  second  nega- 
tive may  be  said  to  have  greater  contrast.  This  point  is 
illustrated  in  the  radiographs  of  the  rabbit  shown  in  Figure 
II.  The  contrast  secured  by  short  development  is  so  slight 
as  to  render  differentiation  in  detail  practically  impossible. 
As  development  becomes  normal  the  contrast  is  increax'd 
but  reaches  a  certain  maximum — depending  on  the  plate — 
beyond  which  there  is  no  gain  by  increasing  the  time  of 
development.  This  is  due  to  the  fact  that  prolonged  devel- 
opment causes  the  reduction  of  silver  grains  even  though 
they  are  unexposed. 

Thus  is  this  seemingly  intangible  quality  of  contrast 
t\< pressed  mathematically  and  studied  as  a  mathematical 
function  of  exposure — for  it  need  merely  be  stated  as  the 
slope  of  the  curve.  This  at  any  point  may  be  expressed  as 
the  tangent  to  the  curve  at  this  point. 

Simultaneously,  the  effects  of  varying  exposures  may  be 
studied.  In  Figure  III  is  shown  a  series  of  curves  depict- 
ing normal  development  of  negatives  given  varying  expo- 


7  Hodgson,  American  Journal  of  Ttorntgenoloqij,  December.  1917,  p.  613. 
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sures.  It  will  be  seen  thai  as  exposure  is  increased  beyond 
normal  (normal  being  when  a  complete  range  from  zero  to 
maximum  density  is  obtained)  the  density  values  are  such 
that  they  will  transmit  very  little  lighl  although  the  con- 
trast is  not  appreciably  different.  This  point  is  illustrated 
by  the  radiographic  negatives  in  Figure  IV. 

In  Figures  V  and  VI,  the  effect  of  varying  the  spark  nap 
is  shown; — first  in  mathematical  form,  second  by  a  series 
of  actual  radiographs.  It  will  be  noted  thai  the  contrasl 
increases  with  increasing  ./-ray  wave  length  (which  in- 
creases as  the  spark  gap  or  voltage  decreases).  This  is  due 
to  the  combined  effects  of  relative  penetration  of  the  sub- 
ject at  various  voltages  and  the  selective  reaction  of  the 
photographic  plate  to  the  varying  wave  lengths  of  rays. 

There  is  undoubtedly  considerable  drawback  to  using  the 
longer  wave  lengths  in  practical  roentgenology,  due  to  the 
great  increase  of  exposure  necessary.  Approximately  ex- 
posure changes  inversely  as  the  square  of  the  voltage.  Not 
only  this  factor  of  exposure  increase,  but  the  additional 
factor  of  care  necessary  in  computing  the  change,  must  be 
taken  into  account  in  deciding  on  the  value  of  an  exposure 
technique  involving  using  a  short  spark  gap. 

In  conclusion,  we  might  point  out  that  investigation  is 
now  under  way  to  study  quantitatively  the  effect  of  scat- 
tered radiation,  for,  as  we  all  know,  this  is  of  considerable 
importance. 

We  hope  to  present  some  of  the  results  of  certain  investi- 
gations at  some  later  time. 

It  is  to  be  regretted  that  it  is  impossible  to  render  in  the 
half-tone  illustrations  the  total  scales  of  densities  in  the 
original  negatives. 
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THE  RADIOGRAPHIC  DIFFERENTIATION  OF 
URETERAL  OBSTRUCTION  FROM  CER- 
TAIN INTRAABDOMINAL  LESIONS 

O.  S.  Fowler,  M.  D. 
Denver 

I  became  interested  twelve  years  ago  in  the  subject  of 
intermittent  hydronephrosis,  this  being  described  as  a  kid- 
ney that  had  become  a  large  hydronephrotic  sac,  which 
would  fill  and  empty  at  irregular  intervals,  if  associated 
with  temperature  and  perhaps  chills  it  was  then  called  a 
pyo-hydro-nephrosis ;  its  etiology  was  usually  obscure; 
however,  about  this  time  attention  was  called  to  certain 
aberrant  blood  vessels  to  lower  pole  of  kidney  that  usually 
crossed  the  ureteral  pelvic  juncture  and  by  its  pressure 
upon  the  ureter  would  produce  retention  of  the  urine  in  the 
kidney  and  the  back  pressure  from  this  retention  and  from 
the  secretion  of  the  oncoming  watery  urine  would  produce 
a  dilation  of  the  kidney  pelvis  and  perhaps  of  the  kidney 
itself  with  finally  destruction  of  the  parenchyma  of  the 
gland,,  which  always  necessitated  a  nephrectomy.  It  was 
my  hope  that  a  method  might  be  found  to  diagnose  this 
very  serious  condition  before  sufficient  damage  were  done 
that  would  require  its  removal  or  even  before  its  function 
had  been  seriously  impaired. 

There  was  also  another  class  of  cases  that  called  my  at- 
tention as  being  possibly  in  the  same  category  which  were 
a  considerable  number  of  individuals  who  had  had  the 
appendix  out  in  an  acute  abdominal  attack  or  whose  appen- 
dix was  called  chronic  and  removed  without  relief  of  recur- 
ring attacks  of  their  old  pain ;  these  were  then  usually  diag- 
nosed as  abdominal  adhesions  and  often  successive  opera- 
tions were  done  in  the  abdomen  without  beneficial  results. 
A  few  of  these  cases  were  recognized  while  yet  in  the  hos- 
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pita]  as  the  kidney  being  the  true  cause  and  a  nephrectomy 
or  other  operation  done  usually  with  relict'. 

I  talked  this  whole  subject  over  with  Dr.  Geo.  Stover,  an 
honored  member  of  your  society  and  one  of  the  real  pioneers 
in  roentgenology  in  the  United  States.  I  wish  now  to  again 
acknowledge  my  indebtedness  to  him  for  his  very  great  help 
and  enthusiasm  in  the  development  of  this  method  of  diag- 
nostic procedure  which  has  proved  to  be  so  accurate  and 
beneficial. 

Upon  questioning  these  patients  I  found  that  they  gave 
quite  a  definite  and  typical  history;  the  more  prominent 
symptoms  were:  first,  that  their  attacks  had  recurred  many 
times,  to  me  this  pointed  away  from  the  appendix  for  when 
the  appendix  has  an  actual  inflammation  it  almost  surely 
goes  to  abscess  formation  unless  removed;  second,  these 
pains  usually  came  on  when  the  patient  was  upon  the  feet 
doing  some  of  the  heavier  household  duties,  such  as  wash- 
ing at  the  tub,  sweeping,  scrubbing,  ironing,  reaching  up  to 
hang  a  picture  or  clean  a  ceiling,  sewing  at  a  sewing  ma- 
chine, horseback  riding  or  getting  a  jolt  in  an  automobile 
are  Aery  common;  with  men,  in  addition  to  some  of  the 
above,  heavy  lifting  as  in  removing  a  wagon  bed  or  putting 
on  a  hayrack  or  shovelling  would  bring  the  attacks,  in  fact 
any  muscular  effort  that  would  tend  to  force  the  kidneys 
downward. 

The  character  of  the  pain  is  very  distinctive,  yet  it  is  such 
that  it  may  reasonably  be  mistaken  for  an  acute  appendix, 
but  if  the  kidney  is  thought  of  and  examined  externally  the 
diagnosis  of  appendicitis  w  ill  rarely  be  made  in  this  condi- 
tion. The  pain,  subjectively,  upon  the  right  side  is  usually 
in  the  high  appendix  region  running  into  the  right  loin  or 
extending  clear  through  this  portion,  usually  runs  down- 
ward along  the  course  of  the  ureter  into  the  bladder  or 
external  genital  region  and  often  down  the  inside  of  the  leg 
to  the  knee,  accompanying  this  there  is  usually  disturbance 
of  the  stomach  and  they  usually  vomit  or  feel  nauseated, 
this  is  due  to  two  causes,  first  because  this  patient  is  usually 
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so  toxic  from  continued  uncler-elimination  of  waste  prod- 
ucts, very  often  they  can  take  almost  no  food;  secondly 
from  direct  reflexes  that  cause  vomiting  in  all  abdominal 
disturbances.  The  pain  comes  on  suddenly  usually  as  a 
sharp  cutting  pain  but  may  come  on  as  a  dull,  a  gradually 
increasing  aching  pain  in  the  kidney  region.  I  believe  al- 
most every  patient  I  have  ever  seen  has  found  out  for  him- 
self that  relief  may  be  had  by  lying  down  and  putting  on  a 
hot  water  bag  or  hot  stupes,  by  this  the  pain  is  usually  re- 
lieved in  a  few  hours  to  a  day  or  two  with  a  soreness  re- 
maining for  a  few  days.  This  alone  in  history  should 
eliminate  the  appendix  from  further  consideration.  Some- 
times a  patient  will  assume  the  knee  chest  position,  or  will 
raise  the  foot  of  the  bed ;  I  am  told  by  Dr.  E.  I.  Saltsbury 
that  in  the  tropical  hospitals  it  is  not  an  unusual  sight  in 
the  wards  to  see  a  half  dozen  infants  in  the  knee  chest  posi- 
tion or  even  standing  upon  their  feet  with  the  head  bent 
clear  over  the  bed;  it  was  recognized  that  these  little  suffer- 
ers were  all  afflicted  with  a  pyelitis  but  it  had  not  been  sug- 
gested as  to  why  they  had  learned  to  assume  this  position. 
The  history  of  attacks  of  pain  may  go  back  to  early  child- 
hood and  it  is  not  unusual  to  have  a  case  who  has  undergone 
numerous  operations  in  the  abdomen;  a  year  ago  I  saw  a 
woman  who  in  sixteen  years  had  had  eight  abdominal  oper- 
ations and  still  had  her  original  pain  for  which  I  was  called  ; 
it  is  needless  to  add  that  she  refused  further  surgery. 

If  the  pain  is  in  a  similar  position  upon  the  left  side  it  is 
usually  regarded  as  due  to  some  supposed  pelvic  lesion  even 
though  definite  lesions  here  cannot  be  demonstrated;  it  is 
often  called  a  pleurisy,  especially  if  there  is  soreness  or 
tenderness  under  the  twelfth  rib;  it  is  extremely  unfortu- 
nate that  there  is  a  pretty  firmly  fixed  belief  in  the  profes 
sion  that  almost  any  abdominal  pain  may  be  accounted  for 
by  some  slight  misplacement  of  the  uterus  or  even  a  normal 
anteflexion  may  be  blamed  as  making  pressure  upon  the 
bladder;  it  is  so  often  accepted  by  the  patient  as  explaining 
all  her  ills.   Tt  is  my  observation  that  there  is  much  reason 
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for  a  better  understanding  in  the  profession  in  regard  to 
the  pathology  of  the  female  pelvic  organs. 

There  is  another  very  constant  symptom  and  that  is  the 
expression  of  the  patient's  face,  it  is  a  pinched  expression 
of  chronic  suffering  and  it  always  leaves  the  face  within  a 
few  days  after  relief  of  the  trouble  and  is  a  sure  evidence 
of  a  correct  diagnosis  and  a  successful  operation.  There  is 
also  another  observation  that  I  have  made  many  times,  in 
fact  it  is  almost  constant  in  women  patients,  and  that  is  that 
this  pain  is  always  worse  at  menstrual  periods.  1  know  of 
no  explanation  for  it  unless  it  is  that  all  discomforts  are 
probably  worse  during  the  nervous  upset  of  menstruation; 
it  undoubtedly  has  led  to  an  incorrect  diagnosis  in  many 
instances,  thinking-  it  had  to  do  with  the  pelvic  organs. 
These  patients  are  nearly  always  markedly  constipated, 
and  the  filled  colon  pulls  the  kidney  down  with  it;  they  are 
always  better  after  they  take  a  cathartic. 

I  wish  to  emphasize  a  statement  that  I  have  made  many 
times  and  that  is  that  most  kidney  difficulties  are  really  not 
kidney  troubles  at  all  but  are  simply  the  effects  upon  the 
kidney  of  ureteral  difficulties,  that  is  some  form  of  ureteral 
obstruction  primarily  or  secondarily  producing  various  kid- 
ney lesions.  This  obstruction  is  produced  by  mobility  of 
the  kidney,  the  mobility  may  not  be  more  than  its  normal 
excursion,  and  my  explanation  is  that  it  is  due  to  the  pro- 
duction of  an  angulation  or  kink  of  the  ureter  somewhere 
within  the  radius  of  the  excursion  of  the  kidney,  in  other 
words  some  kidneys  are  extremely  mobile  and  may  drop  as 
much  as  four  or  more  inches  and  yet  that  kidney  not  give 
any  marked  difficulty,  provided  the  ureter  has  no  fixed  point 
within  this  radius  and  thus  is  allowed  to  take  up  the  slack 
ahead  of  the  prolapsed  kidney  which  it  will  do  even  as  much 
as  three  or  four  inches ;  it  does  this  by  the  contraction  of  its 
longitudinal  muscle  fibers,  therefore  ptosis  itself  is  of  sec- 
ondary importance.  The  obstruction  is  always  within,  at 
most,  four  inches  of  the  kidney  pelvis  and  usually  within 
two  inches.   I  think  the  old  idea  of  traction  upon  the  renal 
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vessels  is  of  little  importance.  This  fixed  point  is  produced 
by  an  attachment  of  the  ureter  to  the  surrounding  tissues 
or  to  a  vessel  or  nerve  crossing  it. 

In  abdominal  diagnosis  this  condition  of  ureteral  obstruc- 
tion is  more  often  mistaken  for  appendicitis  if  upon  the 
right  side  and  if  on  the  left  is  more  often  mistaken  for 
ovarian  or  tubal  trouble;  the  tube  and  ovary  are  next  in 
frequency  upon  the  right  side,  next  in  frequency  of  error 
are  the  following,  adhesions,  especially  frequent  if  patient 
has  been  operated  before,  peptic  ulcer  often  on  account  of 
the  stomach  symptoms  from  autointoxication  and  from  re- 
flexes; gall  bladder  is  quite  common,  intestinal  obstruction 
and  intestinal  stasis  are  occasionally  diagnosed.  Stone  in 
the  kidney  or  ureter  is  a  very  common  error  in  ureteral 
obstruction,  in  fact  ureteral  obstruction  gives  an  exact  pic- 
ture of  kidney  stone  with  the  exception  of  the  actual  scratch- 
ing of  the  stone  and  accompanied  with  blood  cells;  Mr. 
Lange  makes  the  statement  that  85%  of  the  cases  brought 
to  him  suffering  with  stone  symptoms  do  not  show  stone 
shadows.  They,  undoubtedly,  are  within  the  scope  of  my 
findings.  Too  many  .r-ray  men  and  general  surgeons  re- 
gard the  kidney  as  being  eliminated  when  a  negative  picture 
is  taken  of  the  kidney  and  ureter;  it  has  been  my  experience 
that  only  fifty  per  cent  of  actual  kidney  stones  are  shown 
radiographically  unless  they  are  intensified  by  eollargol  ab- 
sorption. 

Inasmuch  as  this  ureteral  obstruction  does  not  give  trou- 
ble when  the  patient  is  lying  down,  it  is  quite  evident  there- 
fore that  the  upright  position  is  the  one  to  be  used  in  en- 
deavoring to  demonstrate  this  lesion;  it  is  for  this  reason 
that  T  regard  pictures  of  the  kidney  and  ureter  with  the 
patient  lying  down  as  being  without  value  except  to  show 
very  gross  lesions  and  then  they  do  not  show  where  the 
obstruction  is,  or  what  has  produced  the  trouble,  therefore 
all  patients  must  be  standing  upright  and  the  pictures  taken 
after  joltina1  upon  the  heels  or  after  hard  coughing  to  dis- 
locate the  kidney  downward;  external  palpation  should  be! 
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also  made  in  the  upright  position  after  jolting  upon  the 
heels. 

The  details  of  the  procedure  are  as  follows:  first  the  pa- 
tient is  relieved  of  all  street  wear  and  a  divided  pa  jama  suit 
is  put  on  with  only  the  stockings  on  the  feet;  lie  is  now 
measured  for  ueighl  before  the  upright  stereoscopic  table; 
this  table  is  left  in  place  while  the  patient  is  being  catho- 
terfzed  upon  an  ordinary  examining  table,  the  urine  from 
one  or  both  kidneys  is  collected  and  the  cystoscope  Is  with- 
drawn and  the  catheters  left  in  the  ureters  up  abonl  the 
middle  or  slightly  above  and  the  patient  then  stood  up  be- 
fore the  stereoscopic  table;  the  tube  has  also  been  adjusted 
and  regulated  in  the  meantime,  a  Luer  syringe  for  each 
kidney  has  been  filled  with  8  CC.  of  25^  ('oh;  when  the  radi- 
ologist is  ready  4  cc.  are  injected  into  upper  ureter,  and  the 
kidney  pelvis;  now  the  patient  is  told  to  jolt  himself  upon 
the  heels  quickly  and  forcibly,  and  the  catheters  are  with- 
drawn about  three  inches  and  the  balance  of  the  fluid  is  in- 
jected gradually,  not  too  slowly  or  it  might  run  back  around 
the  catheter,  and  not  too  rapidly  or  it  might  produce  dam- 
age to  the  kidney,  and  when  there  remains  about  one  ccm. 
the  first  picture  is  taken;  the  remaining  collargol  is  being 
injected  before  the  second  picture  is  taken;  the  patient  is 
then  laid  down  upon  his  back  upon  the  first  table  and  the 
catheters  are  plugged  and  left  in  position  for  about  five 
minutes,  this  permits  absorption  into  the  stone  if  one  should 
be  present;  they  are  then  withdrawn  and  we  then  wait 
twenty  minutes  and  then  take  a  series  of  8  and  10  plates  of 
the  kidney,  the  middle  ureter,  and  the  pelvic  portions  of  the 
ureter,  these  latter  plates  check  up  for  stone  shadows,  also 
for  retention  of  the  collargol  in  the  kidney  pelvis  and  ureter. 
I  must  emphasize  my  feeling  that  the  kidney  pelvis  should 
not  be  distended  unduly  in  any  manner  of  injecting-  the 
collargol,  for  kidneys  have  been  damaged  and  patients  have 
died  from  this  misconception ;  let  me  repeat  that  the  impor- 
tant thing  is  the  ureter  and  not  the  extent  of  damage  to  the 
kidney  itself,  this  if  desired  should  be  learned  at  a  subse- 
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quent  examination;  the  normal  capacity  of  the  kidney  pelvis 
and  ureter  is  under  10  ccms.  Dr.  Geo.  Stover  and  I  worked 
out  years  ago  that  the  normal  kidney  and  ureter  would 
empty  in  less  time  than  we  could  then  change  plated  plates, 
about  twenty  or  twenty-rive  seconds,  and  a  retention  at  the 
end  of  25  minutes  sufficient  to  show  the  outlines  of  the  kid- 
ney pelvis  is  a  very  gross  lesion ;  this  happens  quite  often, 
I  had  one  destroyed  kidney  that  retained  collargol  42  days 
without  any  collargol  having  shown  in  the  urine  during  this 
time.  It  is  also  important  to  watch  each  urination  after 
injection  to  see  when  the  urine  is  clear:  if  there  is  no 
marked  retention  it  will  be  clear  upon  the  second  urination, 
showing  after  12  hours  or  more  is  very  definite  of  dam- 
aging retention.  This  procedure  for  a  diagnosis  is  of  course 
a  considerable  amount  of  work  for  the  surgeon  and  some 
discomfort  for  the  patient,  both  of  which  are  really  not  to 
be  considered  when  the  patient's  welfare  is  at  stake  and  the 
possibility  of  an  incorrect  diagnosis  and  an  unnecessary 
and  perhaps  damaging  operation  may  be  done  without  it. 
I  do  not  recall  having  a  patient  regret  it  as  they  appreciate 
all  that  is  done  for  their  safety,  Xow  after  a  diagnosis, 
what  then  \  Are  you  going  to  tell  the  patient  he  or  she  must 
go  on -and  suffer,  as  many  of  our  doctors  do.'  If  you  limit 
your  operations  to  those  in  common  use  this  is  not  bad  ad- 
vice, for  none  of  them  offer  better  than  o0c/c  to  60%  of 
chances  to  be  cured  or  even  benefited;  the  Edebohls  is  the 
most  general  one.  This  fixes  the  kidney  too  tightly  with 
sutures  through  the  very  fragile  true  capsule  and  coughing 
or  vomiting  in  coming  out  of  the  anaesthetic  usually  tears 
out  those  sutures.  Other  operations,  such  as  making  a 
sling  with  gauze  strips  and  the  passing  of  a  suture  through 
the  kidney  parenchyma  and  the  wiping  of  the  kidney  with 
carbolic  acid,  can  only  be  mentioned  to  protest  against  them. 
Statistics  have  been  compiled  that  show  that  failures  to 
either  benefit  or  cure  by  these  operations  run  from  37$  to 
4o',  .  and  we  must  admit  that  this  is  a  very  high  percentage 
of  failures  for  any  operation.    Appreciating  this  situation 
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in  reference  to  nephropexy  I  developed  ten  years  ago  an 
operation  which  I  hoped  would  he  efficient.  I  have  now- 
used  it  or  modifications  of  it  in  over  two  hundred  and  fifty 
operations  and  have  more  than  96%  of  complete  cures  and 
with  no  known  complete  failures.  The  important  points  in 
my  operation  are:  first,  the  freeing  of  the  ureter  in  its  up- 
per five  to  seven  inches — this  relieves  all  fixed  points  in  the 
ureter,  permitting  the  slack  to  he  taken  up;  second,  the  use 
of  fascia  lata  or  of  fascia  taken  from  the  hack  by  extending 
the  incision  upwards  along  the  spine;  third,  the  diagnosis  La 
made  altogether  before  operation  and  the  kidney  is  not 
stripped  of  its  fatty-fibrous  capsule  nor  is  it  even  delivered, 
in  other  words  an  operative  diagnosis  of  kidney  is  very  un- 
satisfactory and  to  be  used  only  in  cases  where  it  is  impos- 
sible to  get  into  the  ureter  with  a  catheter,  these  form  a 
very  small  percentage  of  cases;  fourth,  upon  exposing  the 
kidney  the  ureter  is  first  cleared  of  all  adhesions  or  attach- 
ments to  any  surrounding  structure,  as  far  down  as  one  can 
reach  with  the  finger;  fifth,  the  fatty  fibrous  structure  which 
surrounds  the  kidney  and  extends  downward  and  attaches 
to  the  posterior  wall  of  the  colon  is  now  separated  from  the 
posterior  wall  of  the  colon  at  a  level  of  the  lower  pole  of  the 
kidney,  a  hemostat  is  now  passed  through  this  from  the  an- 
terior dissection  and  thrust  through  close  to  the  ureter, 
leaving  the  ureter  to  the  inside  and  a  piece  of  fascia  a  half 
inch  wide  and  four  inches  long  and  caught  in  the  hemostat 
and  carried  through  this  opening  in  the  so-called  nephro- 
colic  ligament;  a  hemostat  is  now  plunged  through  the  tis- 
sues just  above  the  twelfth,  rib  and  the  two  ends  of  the 
fascia  are  caught  and  brought  through  this  opening  and 
sewed  with  chromic  catgut  to  the  fascia  overlying  the  inter- 
costal muscles,  wound  then  closed  with  temporary  drainage 
and  patient  kept  in  bed  for  two  weeks ;  is  allowed  to  turn 
from  side  to  side  but  not  sit  up  or  be  raised  up. 

It  is  my  opinion  that  the  radiologist  is  in  a  position  very 
often  to  recognize  these  kidney  patients  in  cases  that  have 
been  sent  to  them  for  an  intestinal  examination  and  may 
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often  with  open  minded  general  surgeons  suggest  that  the 
urinary  tract  be  investigated,  I  think;  however  this  will  not 
always  be  met  with  favor  but  it  will  gradually  gain  recog- 
nizance regardless  of  any  or  all  opposition. 

It  is  extremely  unfortunate  that  the  operation  of  nephro- 
pexy has  gradually  fallen  into  more  or  less  disrepute  and  it 
is  even  more  unfortunate  that  many  of  our  profession  have 
obtained  the  idea  that  to  tell  a  patient  that  he  or  she  has  a 
loose  kidney  is  to  make  a  neurotic  out  of  them,  so  also  would 
any  other  lesion  if  we  could  offer  them  no  relief  or  discour- 
age them  in  making  an  effort  to  obtain  relief,  for  example, 
we  do  not  hesitate  to  tell  a  patient  they  have  syphilis  or 
gonorrhea,  yet  many  neurotics  are  made  by  this  statement 
which  is  too  often  based  upon  a  very  cursory  examination; 
it  is  therefore  my  hope  to  be  instrumental  in  restoring  the 
operation  of  nephropexy  to  its  proper  place  in  modern 
surgery  and  also  to  reduce  the  diagnosis  of  chronic  appen- 
dicitis to  its  proper  proportions  which  is  probably  about 
one-tenth  to  one-fifth  of  its  present  occurrence. 
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Rex  L.  Divelet,  a.  B.,  m.  D. 
Kansas  City,  Mo. 

Iii  studying  this  condition  lei  us  first  review  the  normal 
anatomy  of  the  esophagus.  Sou  will  remember  this  organ 
as  a  musculo-menibranous  tnlx\  which  lies  in  the  midline  of 
the  thorax,  and  courses  behind  the  heart  until  it  reaches 
the  diaphragm,  at  which  point  it  makes  an  abrupt  curve  to 
Hie  left  and  enters  the  cardiac  portion  of  the  stomach.  The 
lumen  of  the  organ  at  this  curve  is  normally  only  12-13  mm. 
in  diameter,  this  being  by  far  the  smallest  portion  in  its 
course.  The  musculature  is  much  like  that  of  the  intestine, 
being  composed  of  a  longitudinal  and  a  circular  layer.  Very 
singularly  these  circular  hands  are  transverse  at  the  upper 
and  lower  portions  of  the  organ  and  they  have  an  oblique  ar- 
rangement immediately.  You  will  note  then  that  stimulation 
of  the  entire  circular  muscular  coat  would  cause  a  con- 
striction of  the  lower  as  well  as  the  upper  end  with  little 
change  in  the  intermediary  portion.  The  constriction  of 
the  upper  portion  is  not  so  complete  for  the  reason  that  the 
lumen  at  this  point  is  quite  large.  The  nerve  supply  to  this 
organ  is  derived  for  the  most  part  from  the  vagi,  hut  re- 
ceives some  fibers  from  the  sympathetic  system.  These 
form  a  plexus  on  the  anterior  cardiac  portion  which  sends 
fibers  to  both  coats  of  the  musculature  and  mucous  mem- 
brane. 

Cardio-spasm  in  its  true  sense  is  a  partial  or  complete, 
non-malignant  constriction  of  the  esophagus  seen  in  the 
lower  curve  of  the  organ  just  a  few  centimeters  from  its 
orifice  into  the  stomach.  The  condition  is  due  to  a  hyper- 
irritation  of  the  muscular  bands.  This  irritation  is  not  lo 
cal  hut,  due  to  the  peculiar  arrangement  of  the  circular  mus- 
cle, we  find  the  constriction  most  marked  at  the  cardiac  ori- 
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fice  with  some  narrowing  of  the  lumen  in  the  upper  portion 
and  dilation  in  the  intermediary  area.  This  dilation  is  due 
to  the  internal  pressure  of  the  ingested  food,  the  oblique 
circular  fibers  not  being  able  to  retain  the  contour.  In  this 
condition,  in  cases  of  long  standing  we  find  the  intermedi- 
ary portion  of  the  esophagus  has  lost  its  tone,  and  the  dila- 
tion is  very  marked. 

The  study  of  the  musculature  of  the  esophagus  during 
cardio-spasm  is  most  interesting.  We  have  all  studied  the 
condition  in  front  of  the  fiuoroscope,  but  Kelly  gives  some 
most  unique  findings  in  studying  a  case  of  cardio-spasm 
with  the  esophageoscope.    He  states  : 

"In  the  examination  of  the  esophagus  with  the  tube,  I 
found  that  the  size  of  the  lumen  was  constantly  changing 
on  inspiration  and  expiration.  These  appearances  and 
movements  were  observed  with  the  end  of  the  tube  some 
three  cm.  above  the  hiatal  level  and  are  given  as  normal. 
But  as  soon  as  the  tube  was  introduced  so  that  it  came  into 
contact  with  the  parts  around  the  hiatus,  the  lumen  was  at 
once  closed  and  remained  closed  until  the  tube  was  with- 
drawn a  few  cms.  when  the  opening  and  closing  began 
again. ' ' 

He  concludes  that  there  is  an  area  of  hyperasthesia  in  the 
gullet,  and  it  is  to  this  that  the  cardio-spasm  is  due.  He 
states  further  that  the  etiology  of  the  hyperasthesia  is  un- 
known. 

Cardio-spasm  has  been  a  subject  of  roentgen  study  for 
the  past  twenty  years  and  yet  its  definite  etiology  seems  to 
be  still  in  dispute.  Pyoloro-spasm,  a  condition  very  closely 
allied  with  cardio-spasm,  has  been  very  thoroughly  studied 
and  at  this  time  is  one  of  our  most  helpful  diagnostic  signs 
in  lesions  of  the  stomach,  duodenum,  and  gall-bladder. 

I  have  been  fortunate  in  Inn  ing  a  small  series  of  cases  in 
which  this  condition  might  be  studied  from  a  clinical  as  well 
as  a  roentgenological  standpoint.  I  have  selected  three  of 
these  case  histories  which  are  typical  and  illustrate  the  few 
conclusions  I  wish  to  draw. 
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Case  No.  1.  Mrs.  W.  Age  62.  Chief  complaint :  Immedi- 
ate regurgitation  of  ingested  food  and  loss  of  weight. 

Present  Illness:  Patient  lias  had  indigestion  for  some 
five  years,  however  not  severe.  No  definite  pain  at  any 
time.  For  the  past  six  months  patient  seems  to  regurgitate 
her  food  about  as  fast  as  ingested.  This  has  been  ^'rowing- 
worse  until  al  the  present  time  she  feels  thai  little  Pood 
reaches  the  stomach. 

Physical  Examination:  Patient  slightly  emaciated  bul 
not  particularly  weak.   No  other  noteworthy  findings. 

Roentgen  Examination:  Patient  was  placed  in  front  of 
the  fluoroscope  and  the  barium  meal  given.  As  the  mixture 
passed  through  the  esophagus  the  outline  was  clear  and  no 
irregularities  and  no  spasm  were  noted.  The  first  portion 
of  the  meal  dropped  into  the  stomach  and  passed  out  into 
the  small  gut  through  a  gaping  pyloric  sphincter.  At  this 
time,  however,  the  esophagus  clamped  down  into  a  typical 
cardio-spasm  and  it  was  almost  impossible  to  force  by  grav- 
ity more  of  the  meal  into  the  stomach.  Attention  was  then 
turned  to  the  stomach  which  was  seen  to  have  a  gaping 
pylorus  allowing  almost  one-half  of  the  ingested  contents 
to  pass  into  the  small  intestine,  but  at  this  time  the  pylorus 
also  went  into  a  spasm  and  it  was  impossible  by  palpation 
to  force  more  of  the  meal  out  of  the  stomach.  With  even 
this  small  amount  of  barium  in  the  organ  it  was  possible  to 
make  put  a  filling  defect  involving  the  fundal  and  cardiac 
portions  of  the  stomach.  At  the  patient's  request  an  ex- 
ploratory operation  was  performed  and  a  carcinoma  of  the 
greater  curvature  and  cardiac  portion  was  found  with  no 
metastasis  in  the  esophagus. 

Case  No.  2.  Mrs.  S.  Age  42.  Chief  complaint ;  inability 
to  swallow  food,  loss  of  weight. 

Present  History:  Patient  has  been  troubled  with  indiges- 
tion for  10  to  12  years.  For  the  past  18  months  she  has  had 
some  epigastric  pain  and  has  been  unable  to  swallow  her 
food. 

Physical  Examination  :  Practically  negative. 
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Roentgen  Examination:  On  fluoroscopic  examination  a 
considerable  portion  of  the  meal  was  ingested  before  the 
esophagus  went  into  spasm,  then  the  following  picture  was 
seen.  A  filling  defect  involved  the  entire  Length  of  the 
greater  curvature  and  the  pylorus  of  the  stomach,  causing 
a  patent  pyloric  sphincter.  A  stricture  of  the  esophagus 
was  noted  at  the  cardiac  bend  which  was  not  complete  but 
allowed  only  a  small  amount  of  food  to  reach  the  stomach. 
In  this  case  a  carcinoma  of  the  stomach  was  demonstrated 
by  an  exploratory  operation. 

Case  Xo.  3.  Mr.  M.  Age  27.  Patient  gave  a  history  of 
inability  to  swallow  his  food.  Some  nausea  and  vomiting. 
This  had  lasted  over  a  period  of  8  to  10  months.  On  phys- 
ical examination  the  patient  had  some  tenderness  over 
McBnrney's  Point  with  few  other  findings  of  note. 

The  roentgenological  examination  of  the  esophagus  re- 
vealed an  intermittent  cardio-spasm.  The  stomach  was 
negative  as  was  also  the  duodenum  and  small  intestine. 
From  clinical  and  roentgen  data  a  diagnosis  of  chronic 
appendix  with  a  reflex  cardio-spasm  was  made.  The  ap- 
pendix was  removed  a  few  days  later  and  this  patient  has 
been  free  from  any  symptoms  of  cardio-spasm  since  the  day 
of  operation  three  years  ago. 

Yon  will  note  in  the  above  records,  as  is  also  true  of  the 
other  cases  of  this  series,  that  inability  to  swallow  food  and 
regurgitation  of  same  was  the  chief  complaint  and  it  was  for 
the  relief  of  this  symptom  that  these  patients  sought  med- 
ical aid. 

The  etiology  of  every  case  of  cardio-spasm  should  be 
carefully  worked  out  before  any  treatment  is  instituted. 
Dilation  by  instrumentation  will  give  temporary  relief  and 
i>  often  advisable  if  the  patient  is  weak  and  emaciated  from 
lack  of  ingested  food.  Atropine  in  these  cases  gives  very 
little  relief. 

From  this  study,  one's  conclusions  are:  That  cardio- 
spasm is  a  spastic  condition  of  the  lower  end  of  the  esoph- 
agus due  to  a  hyperstimnlation  of  the  circular  muscle  bands 
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of  this  organ,  this  irritation  bein<j  a  signal  or  warning  of.' 
some  lesion  in  the  gastro-intestinal  tract.  That  cardio- 
spasm is  not  a  primary  lesion  but  a  secondary  condition  to 
some  pathological  condition  further  along  in  the  tract,  and 
is  the  result  of  nature's  effort  to  exclude  the  irritating  Pood 
from  the  diseased  part.  Thai  in  every  ease  of  this  series 
we  have  been  able  to  demonstrate  a  definite  organic  lesion 
which  was  causing  the  cardiospasm  and  when  this  lesion 
was  removed  the  symptoms  of  the  condition  were  com- 
pletely relieved  and  roentgen  examination  of  the  esophagus 
was  negative. 
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A  CASE  OF  OSTEO  SARCOMA  OF  THE  TIBIA 
WITH  EXTENSIVE  METASTASES 
REPORT  OF  TREATMENT 


E.  B.  Kxerr,  Sc.  I).,  M.  D. 
Radiologist  for  Research  Hospital,  Kansas  City,  Mo. 

The  case  under  consideration  is  that  of  a  girl  thirteen 
years  of  age  who  in  August,  1017,  suffered  an  injury  to  her 
left  tibia  by  a  fall  in  which  she  struck  her  leg  against  a 
stone. 

The  wound  is  reported  to  have  promptly  healed  over, 
leaving  a  scar  and  a  soreness  in  the  bone  fell  for  a  number 
of  weeks.  While  at  play  with  companions  near  Christmas, 
1917,  she  received  a  kick  over  the  same  area  of  the  injured 
tibia  after  which  the  bone  continued  painful  and  began  to 
enlarge.  May  4,  1918,  a  radiograph  (Fig.  1)  was  made 
which  in  some  features  suggested  an  infected  osteo-myelitis, 
but  the  proliferation  of  new  bone  in  a  view  made  with  rays 
perpendicular  to  the  line  of  the  shaft  pointed  to  osteosar- 
coma. Nevertheless  an  incision  of  the  tumor  with  the  expec- 
tation of  evacuating  pus  was  made,  but  only  a  "bloody 
spongy  discharge''  was  reported.  The  limb  grew  rapidly 
worse  and  crutches  were  resorted  to  as  the  girl  could  no 
longer  support  her  weight  on  the  affected  side,  and  the 
tumor  was  very  tender.  July  14,  1918,  she  returned  to  the 
hospital  for  further  study  and  relief  if  possible.  Radio- 
grams made  on  that  date  (Fig.  2)  show  the  destruction  of 
bone  much  more  extended  and  at  the  same  time  a  rapid 
widening  of  the  zone  of  osseous  proliferation.  The  charac- 
teristic sun-ray  shafts  of  bony  deposit  are  quite  marked, 
and  the  diagnosis  of  osteo-sarcoma  is  unqualifiedly  given. 

Amputation  was  advised  by  the  consultation  of  physicians 
and  surgeons,  but  a  suggestion,  that  the  r-ray  be  first  given 
a  trial,  was  favored.    Accordingly  a  series  of  daily  expo- 
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sures  was  given  from  July  16  to  the  24th,  over  all  areas 
about  the  leg  from  knee  to  ankle. 

The  patient  was  then  allowed  to  return  to  her  home  for 
three  weeks.  On  her  return  August  17,  she  was  without  her 
crutches  and  greatly  improved.  The  leg  was  again  rayed 
on  four  consecutive  clays  over  as  many  aspects  about  the 
tumified  portion.  On  September  6th  the  patient  again  re- 
turned and  the  exposures  were  repeated.  She  no  longer 
limped,  and  the  tumor  was  much  diminished  and  entirely 
without  pain. 

About  eight  weeks  thereafter,  October  22,  patient  re- 
turned with  a  lump  on  her  left  lower  jaw  at  the  angle,  and 
a  history  of  having  just  suffered  a  siege  of  severe  tooth- 
ache. To  relieve  this  a  dentist  had  extracted  the  second 
lower  left  molar,  the  suspected  cause  of  her  toothache.  She 
reported  the  pulling  of  the  tooth  was  attended  by  a  severe 
hemorrhage  which  continued  for  a  day  or  two,  and  was 
difficult  to  control. 

A  radiograph  of  the  jaw  (Fig.  4)  showed  an  area  of  bone 
absorption  under  the  third  unerupted  molar,  the  probable 
cause  of  the  trouble,  and  not  the  second  molar  as  had  been 
supposed.  Evidently  here  was  a  metastasis  into  the  jaw 
from  the  malignancy  primary  in  the  tibia.  Three  sessions 
of  treatments  as  in  the  case  of  the  tibia  resulted  in  prompt 
subsidence  of  the  tumor  and  complete  disappearance  of 
pain.  A  plate  (Fig.  5)  made  three  months  later,  January 
21,  1919,  showed  normal  bone  beginning  to  fill  the  field  of 
erosions  in  the  jaw. 

CJp  to  this  time  the  patient  was  steadily  increasing  in 
weight,  and  she  continued  well  after  the  tumor  in  the  tibia 
had  responded  to  the  ray.  But  on  January  23,  1919,  she 
complained  of  feeling  ill  and  showed  a  degree  or  two  of 
temperature  above  normal.  The  influenza  was  prevalent  at 
that  time,  and  to  check  a  possible  infection  of  the  lungs  a 
plate  was  made.  Distributed  at  wide  but  relatively  regular 
intervals  throughout  the  chest,  and  in  the  body  of  the  lungs 
were  a  number  of  bright  shot-like  spots,  small  linie-inril- 
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trated  nodes.  Our  suspicions  were  thai  these  were  new- 
centers  of  metastases  from  the  tumors  of  tibia  and  jaw. 
Three  weeks  later,  February  14,  a  second  plate  of  lungs  was 
made  (Fig.  6)  and  the  limy  nodules  were  found  to  be  much 
more  numerous,  but  none  larger  than  of  the  firsl  plate,  and 
were  about  four  to  six  millimeters  in  diameter.  Forty  milli- 
ampere  minutes  each  day  for  three  days  were  administered 
to  cover  the  whole  chest. 

About  six  weeks  later,  April  1,  patient  returned.  Plates 
showed  the  lungs  now  shot  full  of  the  calcareous  nodules,  all 
about  the  size  of  ordinary  shot,  and  still  in  no  way  clustered, 
but  distributed  at  regular  intervals.  Patient  was  feeling 
bad  and  refused  further  treatment  at  that  time. 

She  returned  on  May  15,  1919*  Since  her  last  visit  she 
had  suffered  a  severe  attack  of  mumps  which  left  a  conspic- 
uous hard  tumor  mass  at  the  site  of  the  previously  affected 
jaw.  A  radiograph  showed  the  bone  again  rapidly  disinte- 
grating- and  proliferating  externally,  causing  the  conspicu- 
ous hard  tumor.  A  series  of  three  exposures  of  50  milli- 
ampere  minutes,  through  3  millimeters  of  aluminum,  dis- 
tance 9  inches,  spark  gap  8  inches  were  given  over  that  side 
of  the  face.  The  affected  tibia  was  likewise  treated  as  it 
showed  evidence  again  of  bony  disintegration  and  prolifer- 
ation. A  small  pulsating  tumor  simulating  an  aneurism 
appeared  over  the  center  of  the  tumefaction  under  the  skin. 
This  Avas  easily  compressible  and  was  bandaged.  Patient 
returned  a  week  later,  May  22,  1919,  with  the  tumor  of  the 
jaw  markedly  reduced,  permitting  greatly  improved  func- 
tion of  the  jaws.  A  plate  of  the  chest  at  that  date  showed 
some  of  the  calcified  shot-like  deposits  in  the  lungs  in- 
creased in  size  and  taking  angular  shapes,  hut  there  was  no 
increase  in  numbers.  Patient  was  given  a  series  of  expo- 
sures over  affected  tibia,  jaw.  and  spine. 

About  two  and  one-half  months  later,  August  13,  patient 
returned,  complaining  of  pain  in  the  right  hip.  A  plate 
showed  involvement  of  the  right  sacrum,  ilium,  great  tro- 
chanter, and  upper  portion  of  the  femur.    Also  a  hard 
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tumefaction  of  the  skull  had  appeared  and  a  plate  showed 
the  characteristic  ray-like  bone  proliferation  with  scattered 
areas  of  absorption  and  rarif action  (Fig.  7). 

So  here  were  two  new  areas  of  involvement  added  to  our 
troubles.  A  vigorous  course  of  exposures  was  administered 
to  all  these  parts  as  well  as  to  the  previously  affected  areas. 
The  tumor  of  the  skull  subsided  promptly  and  the  pains 
disappeared  from  the  hips  but  the  function  of  the  lower 
limbs  was  not  much  improved,  and  patient  limped  badly. 

About  October  15,  patient  fell  in  stepping  down  a  low 
step  at  her  home  and  fractured  the  right  femur  through  the 
neck.  The  plate  shows  the  upper  portion  of  the  femur  in- 
volved by  neoplasm.  She  returned  to  the  hospital  for  obser- 
vation and  treatment  the  following  month,  with  a  partial 
paralysis  of  the  right  leg.  A  plate  of  the  spine,  made  No- 
vember 20,  showed  the  dorsal  portion  from  the  9th  to  the 
11th  vertebra  rarefied  and  involved  by  neoplasm.  A  series 
of  exposures  of  the  spine  improved  the  functioning*  of  the 
leg  movements  but  the  patient  was  confined  to  the  wheeled 
chair  and  bed  from  the  time  of  the  hip  fracture. 

December  13th,  the  right  ankle  became  swollen  and  pain- 
ful. The  condition  improved  on  exposure  to  the  ray,  the 
-welling'  disappearing  almost  entirely  within  two  weeks. 

Patient  continued  to  improve  slowly  until  January  of  the 
present  year  when  she  began  to  complain  of  severe  head- 
aches. The  ray  gave  her  relief  from  these  after  a  single 
deep  therapy  exposure,  but  they  recurred  in  intervals  of 
about  two  weeks,  when  exposure  again  would  give  prompt 
relief. 

Also  about  the  first  of  January  a  swelling  appeared  over 
the  right  forehead.  This  subsided  after  two  exposure-  to 
the  ray. 

In  February  patient  began  to  fail  rather  rapidly  and  be- 
came bedfast.  On  February  27  she  suffered  a  spontaneous 
fracture  of  the  left  femur  at  the  lower  third.  Plates  (Fig. 
8)  showed  a  marked  degree  of  involvement  by  neoplasm  at 
the  site  of  fracture.    An  attempt  at  coaptation  of  fragments 
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was  made  and  two  exposures  of  the  ray  given.  Further 
plates  (Figs.  9  and  10)  made  eighteen  days  after  the  break 
show  a  remarkable  deposit  of  calous  bone  tissue  about  the 
fracture.  After  this  fracture  patient  began  to  fail  rapidly, 
at  times  lapsing  into  coma  from  which  she  would  rally  for  a 
few  days,  indicating  a  brain  involvement.  She  died  in  coma 
on  March  25,  l!r_>o,  two  and  one-half  years  after  the  first  in- 
jury to  the  tibia,  or  two  and  one-fourth  years  after  the 
second  bruise  to  the  same  part,  which  may  have  been  the 
inducing  trauma  to  light  up  the  neoplasm. 

Sinn  mai  l) 

From  the  time  of  beginning  of  treatment  to  the  close,  the 
patient  received  at  various  portals  of  entry  a  total  of  150 
exposures,  of  an  average  dosage  each  of  35  milliampere  min- 
utes or  a  total  of  5:250  milliampere  minutes,  with  a  spark 
gap  of  6  to  9  inches,  and  +  to  5  milliamperes  of  current,  and 
a  target-to-skin  distance  of  10  inches. 

The  ray  usually  filtered  through  five  sheets  of  aluminum 
of  one  millimeter  thickness  each,  the  filters  being  reduced 
to  three  millimeters  only  on  a  few  initial  occasions.  At  no 
time  was  any  lead  protection  employed.  Notwithstanding 
this  extensive  dosage  never  did  an  erythema  develop  over 
an  area,  and  there  was  but  slight  falling  of  hair  from  the 
scalp  subsequent  to  the  exposures  for  the  head  tumors  and 
the  brain  symptoms  of  headaches  and  sleeplessness. 

Patient  was  of  decided  blond  type. 

All  parts  of  the  body  were  eventually  rayed. 

Patient  complained  a  good  deal  of  the  ozone  of  the  treat- 
ment room,  protesting  that  it  ic sickened'1  her.  This  was  re- 
lieved as  much  as  possible  by  good  ventilation  by  aid  of 
electric  fans  and  open  doors. 

A  remarkable  response  to  the  ray  was  the  prompt  dis- 
appearance of  pain  on  its  application.  Especially  notice- 
able was  the  relief  of  the  headaches  and  sleeplessness  in  the 
later  months  of  the  patient 's  life. 

Possibly  an  extensive  raying  of  the  whole  body  at  the 
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start  would  have  blocked  the  metastases,  rather  a  severe 
procedure.  Possibly  a  prompt  amputation  of  the  Leg  fol- 
lowed by  extensive  raying  would  have  saved  this  life,  but 
operative  statistics  in  osteo-sarcoma  are  far  from  encour- 
aging. The  coma  and  brain,  symptoms  at  the  close  mark 
the  usual  course  of  brain  involvement  as  the  final  stage  of 
metastatic  osteo-sarcoma. 


78 


THE  JOURNAL  OF  RADIOLOGY 


Fin.  1 


Xote  the  ray-like  deposit  of  bone  in  lines  perpendicular  to  the  shaft  at 
site  of  tumor.    May  4,  1018. 
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Fig.  5 


Note  the  return  of  bony  structures  about  the  third  unerupted  molar,  under 
treatment.    January  21,  10.19. 
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Pig.  6 


Metastasis  to  the  lymph  nodes  of  the  lunge.  Note  the  many  minute  shot-like 
bodies  scattered  throughout  the  lung  tissues. 
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Fig.  7 


August  23,  1919.  Metastasis  to  the  skull.  Xote  the  new  bone  deposit  in 
rays  perpendicular  to  the  skull  surface,  characteristic  of  osteo-sarcoma.  Also 
note  the  areas  of  bone  rarefaction  in  other  pr.rts  of  the  skull. 
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Fig.  S 


February  27,  1920.  Spontaneous  pathological  fracture  of  femur  at  site  of  a 
new  area  of  involvement.  Compare  Fig.  0  for  rapid  calons  formation  under 
treatment. 
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March  16,  1920.  Eighteen  days  after  fracture.  Note  rapil  bone  repair  about 
the  fracture.    Compare  Fig.  8. 
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X-RAY  FROM  A  SURGICAL  ASPECT 


II.  A.  Everett,  m.  D. 
Lincoln,  Xeb. 

Practically  every  paper  read  before  our  medical  societies 
or  presented  in  the  literature  on  roentgenology  has  to  do 
with  the  use  of  the  x-ray  as  a  diagnostic  rather  than  ;i  thera- 
peutic aid. 

To  one  who  has  watched  the  development  of  this  partic- 
ular  branch  of  medical  science,  the  evolution  from  a  mere 
plaything  in  the  hands  of  the  medical  diletantte  and  the  ec 
centric  medical  enthusiast,  to  a  sound  and  firm  position 
among  other  diagnostic  measures  has  been  mosl  interesting. 

As  has  been  hinted  in  the  preceding  paragraph  those  who 
first  seized  on  the  roentgen  ray  were  men  of  small  calibre 
and  little  judgment  who  adopted  it  because  of  its  mystery 
and  its  fascination  for  the  ignorant  layman. 

Succeeding  years,  however,  found  its  use  in  the  hands  of 
the  student  and  in  the  hands  of  those  who  felt  and  saw  its 
possibilities. 

Today  we  have  equipment  and  method  fairly  well  stand- 
ardized and  for  the  most  part  in  use  by  men  as  skilled  and 
as  broad  in  their  reasoning  as  in  any  other  department  of 
medicine. 

The  only  thing  at  all  disconcerting  is  the  tendency  to 
supplant  the  older  methods  of  exact  clinical  investigation 
with  a  more  or  less  mechanical  application  of  the  ^r-ray. 

No  matter  how  great  the  value  of  the  roentgen  findings,  it 
can  never  supplant  the  type  and  form  of  clinical  examina- 
tion begun  by  Skoda  and  carried  out  to  its  full  fruition 
under  Neusser  in  the  Vienna  school. 

No  method  of  laboratory  or  mechanical  diagnosis  can  ever 
hope  to  supplant  brains  and  brains  alone.  One  must  not 
only  educate  the  roentgenologist  in  accurate  clinical  obser- 
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Vation  but  also  educate  the  clinician  as  to  the  value  of  the 
j*-ray  results. 

Only  when  this  is  done  will  we  be  able  to  get  the  fullest 
good  from  roentgenology. 

The  internist  as  always  was  the  first  to  see  the  value  of 
this  new  mechanical  aid,  which  is  not  surprising,  for  the 
average  surgeon  travels  along  a  rather  narrow  groove  and 
is  not  as  keen  to  use  his  modicum  of  gray  matter  as  is  his 
fellow — the  internist. 

It  is  only  of  recent  years  that  the  surgeon  has  been  much 
better  than  the  dentist.  Be  has  relied  too  much  on  his  me- 
chanical skill  and  not  enough  on  his  diagnostic  ability. 

Those  of  us  who  are  lame  in  this  latter  characteristic 
should  call  in  the  aid  of  the  roentgen  expert  and  the  careful 
internist.  Just  as  soon  as  this  is  done  the  day  of  the  med- 
ical juggler  and  of  the  cults  will  be  a  thing  of  the  past. 

It  has  been  my  pleasure  to  grow  up  with  one  of  our  skilled 
roentgenologists — for  we  began  when  the  x-ray  was  prac- 
tically in  its  infancy — have  followed  many  blind  trails,  but 
by  keeping  up  with  the  betterments  in  apparatus  and  in 
method — with  the  added  knowledge  gained  by  bitter  experi- 
ence and  with  the  knowledge  gained  by  others  in  the  same 
field  have  arrived  at  what  we  think  is  a  fair  conception  of  its 
possibilities  and  its  limitations. 

Tt  is  not  my  purpose  to  dwell  upon  the  use  of  the  :r-ray  in 
a  diagnosis  but  rather  to  see  how  far  we  can  go  with  it  as 
Surgical  procedure. 

Only  because  of  the  tremendous  improvement  in  appa- 
ratus that  we  can  apply  the  roentgen  ray  surgically. 

It  is  with  deep  regret  that  I  recall  my  earlier  experiences 
with  the  static  machine  and  the  smaller  coils. 

Here  we  had  inadequate  dosage — no  knowledge  of  proper 
screening  or  protection  of  our  patient — and  the  end  result 
was  disastrous.  We  stimulated  active  neoplasmic  growth 
and  rendered  the  last  days  of  our  patients  almost  unbear- 
able from  our  ./-ray  burns  and  necrosis. 

On  account  of  the  number  of  papers  to  be  read  today  and 
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because  many  or  most  of  them  have  to  do  with  the  technique 
of  the  roentgen  ray — I  shall  avoid  this  phase  of  the  subject 
and  will  be  as  brief  as  possible  in  the  exposition  of  my  posi- 
tion in  regard  to  surgical  #-ray. 

With  this  in  mind  1  have  purposely  omitted  wearisome 
case  histories  and  will  only  state  that  I  can  fully  substanti- 
ate my  conclusions  with  the  fullesl  of  clinical  evidence. 

Before  going  into  the  treatment  of  conditions  which  for- 
merly were  considered  wholly  surgical  I  wish  to  mention  a 
recent  advance  in  x-ray  diagnosis,  namely,  the  injection  of 
oxygen  into  tlx4  free  peritoneal  cavity. 

Not  only  from  the  standpoint  of  diseases  of  the  upper 
abdomen  do  we  gain  valuable  information  otherwise  un- 
available but  also  in  the  pelvis  do  we  find  a  clearer,  easier 
picture  to  read;  kidneys,  gall  bladder,  spleen,  the  sub- 
phrenic region,  adhesions,  the  tubes,  ovaries,  uterus,  the 
retroperitoneal  region  all  stand  out  with  startling  fineness 
both  under  the  flnoroscope  and  on  the  plate. 

Certainly  this  method  must  be  commended  very  highly  to 
the  careful  investigator.  No  one  who  has  not  seen  its  dem- 
onstration can  conceive  its  possibilities. 

Another  diagnostic  aid  neglected  by  the  surgeon,  in  par- 
ticular, is  the  raying  of  the  chest  in  all  cases  of  cancer.  One 
should  always  ray  in  carcinoma  of  the  breast,  and  in  sar- 
coma, no  matter  where  situated. 

Many  a  patient  apparently  fully  operable  has  been  sub- 
jected to  a  useless  operation  because  a  picture  was  not  made 
of  the  chest. 

Too  often  the  plate  shows  a  snow-ball  lung  where  the 
most  careful  examination  of  the  history  and  of  the  patient 
affords  nothing  abnormal. 

Three  recent  cases,  one  of  a  periosteal  sarcoma  of  the 
lower  end  of  the  femur,  one  an  endothelioma  of  the  pelvis 
of  the  kidney,  the  other  a  cancer  of  the  breast,  all  apparently 
early  and  operable  with  no  evidence  of  any  systemic  inva- 
sion or  deterioration:  all  three  showed  extensive  lung  in- 
volvement and  so  were  allowed  to  finish  out  their  span  of 
life  without  surgical  insult. 
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This  dictum,  ray  all  your  chests  in  cancer  of  whatever 
type  or  form,  should  be  absolute  not  only  with  the  ./-ray 
expert  but  also  with  his  colleagues,  the  internist  and  the 
surgeon. 

The  two  earliest  applications  of  the  surgical  x-ray  coming 
to  my  notice  and  tentatively  adopted  by  me  was  the  use  of 
radiation  in  epitheliomas  and  cancer  of  the  breast.  At  first 
radiation  was  confined  to  recurrences  and  in  the  vast  ma- 
jority of  instances  produced  the  sought  for  local  result.  In 
spite  of  this  a  startling  number  of  individuals  died  from 
metastasis  at  some  distant  point.  Here  I  do  not  feel  it  was 
the  fault  of  the  surgeon  or  the  roentgenologist  but  because 
the  case  came  late  to  both. 

Thanks  to  Dr.  Bloodgood  and  his  intensive  propaganda 
patients  come  to  us  with  earlier  diagnosis  and  are  more 
favorable  risks  from  every  standpoint. 

I  am  not  prepared  to  go  as  far  in  the  application  of  radi- 
ation as  the  x-ray  enthusiast  and  prefer  to  remove  the  orig- 
inal focus  of  cancer  invasion  together  with  its  drainage 
areas  in  the  most  thorough  manner  and  then  submit  my 
patient  to  a  painstaking  course  of  intelligent  radiation. 

Certain  of  our  cases  have  refused  removal  of  the  involve*! 
regional  glands  in  carcinoma  of  the  breast  and  face. 

It  must  be  confessed  that  even  in  these  cases  irradiation 
has  apparently  prevented  recurrence  and  these  patients  are 
living  and  well  today. 

In  contrast  to  these,  those  who  had  a  radical  operation, 
thorough  and  painstaking,  with  removal  of  drainage  areas 
and  who  refused  subsequent  x-ray  show  a  greater  percent- 
age of  recurrences  and  an  earlier  mortality.  This  is  true  not 
only  in  my  own  personal  Avork  but  also  in  the  cases  who 
have  come  to  me  from  the  various  large  clinics  elsewhere  in 
the  country  and  whose  course  to  a  fatal  termination  T  have 
been  privileged  and  pleased  to  observe. 

Given  the  choice,  a  radical  procedure  without  subsequent 
irradiation  or  the  removal  of  only  the  original  cancer  focus 
with  irradiation,  certainly  T  should  choose  the  latter  alter- 
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native  for  myself.  No  doubt  this  sounds  like  surgical  heresy 
hut  I  have  the  fad-  to  support  it. 

A  possible  explanation  for  this  contention  lies  in  the  fact 
that  the  original  invading  focus  of  cancel-  grew  hut  slowly 
and  in  the  face  of  all  the  inherent  power  of  resistance  the 
organism  afforded  while  the  invaded  glands  are  of  a  younger 
generation  and  have  not  the  difficulties  to  contend  with  that 
the  parent  focus  had.  Any  roentgenologist  will  tell  you 
that  a  metastasis  will  melt  under  treatment  where  the  pri- 
mary cancel-  is  invulnerable. 

The  proper  ground  to  take  today  is  thorough  operation 
with  thorough  irradiation.  It  is  even  to  he  anticipated  that 
with  improvement  of  technique  the  removal  of  the  primary 
focus  with  subsequent  irradiation  would  become  the  accept- 
ed therapy. 

Beck  of  Chicago  with  his  radical  operation,  with  no  at- 
tempt to  cover  denuded  areas  with  skin  followed  by  inten- 
sive radiation,  seems  to  have  given  us  a  forward  impetus  in 
the  treatment  of  late  cancer  of  the  breast. 

There  is  but  little  to  offer  in  the  treatment  by  ./-ray  of 
cancer  within  the  body.  Here  the  condition  is  at  present 
wholly  surgical,  if  anything.  Some  experimental  work  has 
been  done  witli  radium  especially  in  cancer  of  the  hollow 
viscera  and  the  prostate,  perhaps  radium  will  afford  some 
result;  it  is  useless  to  expect  anything  of  irradiation  other- 
wise. 

This  hope  is  probably  futile  for  I  have  yet  to  see  radium 
accomplish  anything  that  the  x-ray  will  not  do  better. 

Observation  of  the  end  results  in  a  large  series  of  opera- 
tions for  sarcoma  of  the  glands  of  the  neck;  this  includes,  of 
course,  peritheliomas  and  endotheliomas;  has  led  me  to  be- 
lieve that  here  surgery  has  no  place. 

It  did  not  matter  who  the  operator  was — how  painstaking, 
careful,  or  skillful — a  prompt  recurrence  and  a  fatal  termi- 
nation was  the  thing  to  be  expected. 

I  have  yet  to  see  an  actual  sarcoma  of  the  neck  success- 
fully removed;  when  the  patient  lives  I  doubt  the  diagnosis. 
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For  many  years  because  of  these  unfavorable  results  I  have 
not  operated  on  what  clinically  appeared  to  be  sarcoma  of 
the  neck.  These  cases  come  to  me  in  considerable  number 
each  year  and  in  every  instance  they  are  told  that  they  have 
a  better  chance  without  operation.  Some  have  gone  else- 
where for  operation  and  are  dead  from  recurrence;  while 
those  that  chose  the  x-tslj  and  who  were  not  frankly  too  late 
for  any  procedure  whatsoever,  are  living'  and  well  today. 

It  is  admitted  that  the  element  of  error  in  diagnosis  must 
be  taken  into  consideration,  and  I  can  say  only  that  clin- 
ically all  of  these  numerous  cases  were  from  every  stand- 
point— sarcoma. 

For  many  years  the  operation  for  tuberculous  glands  of 
the  neck  seemed  to  me  to  be  unnecessarily  mutilating  and  at 
times  unsatisfactory  in  its  end  result.  Certain  patients  re- 
fusing surgery,  radiation  was  advised  and  applied  with  the 
result  that  no  case  of  tuberculous  glands  of  the  neck  is  at 
present  operated  on  in  our  practice.  With  this  exception, 
when  the  mass  is  so  large  that  toxic  absorption  is  to  be 
feared,  or  where  the  gland  is  so  broken  down  that  drainage 
must  be  done.  Under  these  circumstances  only  the  removal 
of  the  largest  mass  is  done  or  a  local  abscess  is  drained. 
The  case  is  then  turned  over  to  the  .r-ray  man  and  an  in- 
variable favorable  result  is  obtained. 

Surely  no  surgeon  is  justified  in  doing  useless  surgery 
when  a  cure  can  be  performed  in  an  easier  and  safer  way. 

We  have  extended  the  use  of  the  ray  to  those  glands  sub- 
acute, inflammatory,  in  nature;  following  acute  throats  in 
children,  and  where  the  gland  has  not  broken  down  but  per- 
si  its  over  a  considerable  period  of  time  and  where  the  child 
looks  pale  and  sick  and  carries  some  little  temperature. 
I  hie  or  two  irradiations  will  stop  the  process,  and  cause  the 
absorption  of  the  mass  without  breaking  down  on  abscess 
formation. 

The  use  of  the  cross  fire  irradiation  in  selected  fibroids, 
or  in  the  myopathic  uterus  at  the  menopause,  need  not  be 
dwelt  upon  for  its  value  is  only  too  well  known.    Here  a 
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wo i-(l  of  caution  is  necessa  ry  ;  for  the  x-ray  enthusiast  seems 
to  think  that  all  such  cases  belong  to  his  department.  Much 
harm  has  been  and  will  be  done  if  your  material  is  not 
studied  carefully  and  as  carefully  .-elected. 

One  of  the  most  troublesome  conditions  coming  to  the  gen- 
eral practitioner  and  later  to  the  surgeon  are  those  unfortu- 
nate neuropaths  who  are  entirely  prostrated  ;it  the  time  of 
their  monthly  period  and  who  are  almost  completely  in- 
capacitated between  limes. 

Examination  shows  nothing  organically  wrong.  All  sorts 
of  procedures  are  carried  out  in  hope  of  relief  but  with  no 
result.   Surgeons  are  as  helpless  as  are  the  internists. 

Cross  fire  their  pelvis  as  for  fibroid  until  menstruation 
ceases,  send  the  girl  away  for  a  few  weeks  and  you  are  cer- 
tain to  be  surprised  at  the  rosy,  blooming,  happy  creature 
who  comes  in  to  report  her  condition  to  you. 

The  success  achieved  in  the  treatment  of  tuberculous 
glands  and  witli  the  subacute  adenopathies  together  with  the 
known  ability  of  the  ./'-ray  to  relieve  pain  led  us  to  try  radi- 
ation in  carbuncle. 

The  results  startled  us  and  modified  our  surgical  proce- 
dures. 

For  years  in  the  greater  number  of  cases,  we,  as  routine, 
removed  the  entire  necrotic  or  necrosing  area;  our  present 
practice  is  to  make  a  cruciform  incision  for  drainage  and 
for  relief  of  tension  and  then  submit  our  patient  to  two  or 
three  radiations. 

From  the  time  of  the  first  irradiation  there  is  relief  from 
pain ;  a  decided  lessening  of  the  existent  inflammatory  infil- 
tration, a  rapidly  progressing  demarcation  of  the  necrosed 
area. 

The  temperature  and  other  evidences  of  toxicity  disap- 
pear rapidly  and  the  patient  goes  on  to  an  uninterrupted 
recovery  without  much  surgery  and  with  a  minimum  loss  of 
time. 

W  nen  I  hear  of  or  see  some  unfortunate  extremely  toxic 
pop-eyed  patient  going  back  to  one  or  another  of  our  famous 
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surgical  clinics  for  a  second  or  third  operation  for  the  relief 
of  their  alarming  and  distressing  condition,  or  when  I  find 
waiting  in  my  reception  room  one  of  my  former  patients 
Prom  whom  I  have  carefully  removed  the  greater  portion  of 
the  thyroid,  when  I  again  examine  this  patient  and  admit  to 
myself  that  the  condition  has  been  but  little,  if  any,  bettered, 
I  am  forced  to  conclude  that  surgery  in  toxic  thyroids  does 
not  afford  the  solution  of  the  thyroid  problem. 

There  are  but  few  conditions  in  surgery  which  give  such 
wretched  and  unsatisfactory  results;  I  have  never  examined 
an  operated  toxic  thyroid  whether  from  my  own  practice  or 
from  other  clinics  and  found  them  free  from  toxic  mani- 
festations. 

Naturally  the  question  arises  if  medicine  and  surgery  af- 
ford so  little,  what  can  be  done  ? 

We  are  in  a  position  today  to  answer,  much;  and  again 
we  call  upon  the  roentgenologist  for  aid. 

Careful,  cautions  irradiation  combined  with  as  careful 
management  by  the  internist  will  obtain  results  entirely 
satisfactory  to  the  patient  and  snch  results  as  can  be 
reached  in  no  other  way. 

It  is  seldom,  from  my  experience,  that  surgery  need  be 
resorted  to. 

So  firmly  convinced  am  I  of  this  that  no  patient  is  oper- 
ated on  without  a  thorough  trial  of  irradiation  and  medicine, 

I  have  a l*o  called  in  my  old  operated  thyroids  for  further 
observation  and  treatment,  have  had  determined  the  type 
and  form  of  intoxication. 

The  results  of  a  combination  of  the  x-ray  and  properly 
directed  medication  have  closely  approached  the  ideal. 

It  is  to  be  hoped  that  in  this  paper  some  of  the  limitations 
and  the  possibilities  of  roentgen  therapy  have  been  made 
plain.  Xo  attempt  has  been  made  to  go  into  detail  for  that 
would  confuse  the  issne  if  attempted  in  the  time  allotted. 

The  surgical  ff-ray  has  an  extremely  narrow  field,  due 
care  and  caution  must  be  used  in  its  application  and  even 
more  caution  and  care  must  be  used  in  attempts  to  extend 
its  scope. 
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It  must  be  remembered  that  in  the  r-rays  we  have  a  pow- 
erful weapon  and  capable  of  great  harm.  Harm  not  only  in 
its  use  hut  its  misuse. 

Its  administration  must  not  be  attempted  by  any  bul  the 
most  highly  trained  and  skilled  individual.  A  mere  tech- 
nician or  one  who  possesses  merely  the  necessary  money  to 
purchase  the  requisite  outfit  should  never  attempt  roentgen 
therapy. 

You  must  remember  thai  it  takes  brains,  training,  and 
experience  to  reach  the  desired  results. 

Discussion 

Dr.  B.  B.  Davis,  Omaha:  I  think  we  nave  all  been  very 
much  pleased  with  this  paper,  which  is  very  moderate  and 
shows  the  writer  has  been  exceedingly  fair,  not  only  with 
the  roentgenologist,  hut  also  with  the  surgeon. 

Xow  there  are  two  phases  of  this  question.  ( >ne  of  them 
—the  diagnostic  element — he  touched  rather  briefly  upon; 
and  the  other  is  the  therapeutic.  Prom  the  diagnostic 
standpoint,  I  think  all  of  u<  agree  with  the  proposition  that 
the  r-ray  is  an  exceedingly  valuable  aid  in  diagnosis.  There 
lias  been  more  or  less  trouble  and  a  tendency  for  some  to 
get  into  lazy  habits  in  diagnosis,  and  trust  too  much  to  the 
./  -raw  T  have  tried  to  make  out  a  working  basis  of  my  rela- 
tionship to  the  .r-ray  in  reference  to  diagnosis,  and  that  is 
to  take  with  extreme  suspicion  a  showing  in  .r-ray  which  is 
not  supported  by  other  diagnostic  methods.  T  think  it  is 
our  duty  to  use  all  the  methods  possible  in  arriving  at  a 
conclusion.  Two  or  three  times  I  confess  I  have  heen 
tripped  up  very  badly  by  trusting  too  much,  to  the  .r-ray, 
which  has  compelled  me  to  make  another  classification  of 
liars: 

First,  we  have  liars. 

Second,  we  have  d  d  liars. 

Third,  x-rays  that  are  not  interpreted  correctly  are  some- 
times the  cause  of  a  bad  falling  down  in  diagnosis. 

So  although  I  use  the  r-ray  right  along  in  every  case  that 
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seems  at  all  obscure,  and  we  get  all  the  good  we  can  out  of 
it,  it  must  conform  somewhat  to  other  diagnostic  signs  in 
order  to  be  accepted. 

I  feel  as  though  if  the  surgeons  and  x-ray  men  would  get 
together  a  little  better  and  do  a  little  more  teamwork — the 
surgeon  going  to  the  r-ray  laboratory  and  studying  the 
plates  more;  and  on  the  other  hand,  if  the  r-ray  man  would 
reciprocate,  and  after  he  has  been  doing  the  .r-ray  work, 
would  be  present  at  the  operation — I  think  it  would  help  all 
along  the  line. 

Passing  to  the  therapeutic  side,  we  surgeons  are  too  much 
inclined  to  depend  upon  surgery  to  remove  things,  because 
we  have  been  accustomed  to  do  things  in  the  past.  Often- 
times we  do  surgical  operations  that  might  be  better  treated 
by  the  x-ray;  and  on  the  other  hand,  the  r-ray  man  is  treat- 
ing cases  that  might  better  be  handled  surgically.  So  we 
must  cooperate  more  than  in  the  past. 

I  had  the  pleasure  of  seeing  and  studying  a  number  of 
Beck's  cases  which  he  had  photographed,  showing  the  con- 
dition that  existed  before  he  began  the  irradiation  by  his 
method.  It  is  startling  the  results  he  seems  to  have  pro- 
duced, extending  over  a  long  enough  period  to  mean  some- 
thing. His  argument  is  that  the  almost  impermeability  of 
the  skin  to  x-rays  shows  definitely  we  must  modify  our 
methods..where  the  trouble  is  beneath  the  skin. 

Take  a  secondary  carcinoma  of  the  breast  with  a  great 
amount  of  tissue  involved.  If  we  would  remove  the  entire 
surface  and  let  the  r-ray  come  in  contact  with  the  tissues,  I 
think  it  would  accomplish  a  great  deal. 

It  seems  to  me  there  are  several  problems  here  the  r-ray 
men  and  surgeons  must  work  out  together. 

I  thank  you.  (Applause.) 

Dr.  E.  H.  Skixxer,  Kansas  City,  Mo. :  I  do  not  think  I 
have  ever  listened  to  a  paper  by  a  surgeon  which  would 
please  the  heart  of  the  r-ray  man  any  more  than  this  paper 
of  Dr.  Everett's.  I  do  not  think  I  ever  heard  a  paper  by  a 
surgeon  or  roentgenologist  which  showed  a  more  honest 
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and  earnesl  and  conservative  attitude  to  both.  I  think  LI  La 
remarkable  that  yon  have  in  your  community  here  a  gentle- 
man and  a  physician  and  surgeon  who  is  able  to  sifl  out  the 
true  from  the  untrue.  I  think  it  is  one  of  the  mosl  splendid 
papers  which  brings  together  a  lot  of  facts  which  have  been 
written  on  extensively  by  roentgenologists  and  by  surgeons; 
and  the  Doctor  has  been  able  to  pick  out  the  wheat  From  the 
chaff. 

There  is  one  point  I  want  to  discuss  in  the  method  of 
radiation  which  has  received  an  impetus  through  Dr.  Beck. 
It  is  well  for  us  to  know  certain  factors  in  his  method  of 
treatment  before  we  are  able  to  judge.  Dr.  Beck  and  bis 
roentgenologist  have  never  worked  with  the  Coolidge  tube 
in  deep  roentgen  therapy.  That's  a  very  significant  thing 
to  roentgenologists.  II  may  mean  nothing  to  the  surgeons. 
The  work  Dr.  Beck  has  done  will  have  a  subsequenl  report, 
which  will  probably  change,  or  at  least  decrease,  the  hope- 
fulness which  I  had  myself  al  firsl  when  I  read  his  article 
in  the  S.  (x.  0.  They  use  a  water-cooled  tube  and  a  piece  of 
paper  for  filtration.  I  saw  Dr.  Eisen  in  February,  and  be 
said  they  had  one  serious  effect  in  radiating  a  l)reast  in 
which  all  of  the  bony  ti<^ue  of  the  ribs  had  disappeared  in 
the  radiated  part.  So  they  are  bound  to  modify  their 
method. 

I  think  roentgenologists  who  liave  used  a  Coolidge  tube 
over  a  period  of  years  and  are  able  to  attack  their  recur- 
rences with  vigor  and  courage  are  able  to  show  the  same 
results  that  Dr.  Beck  show  s  with  removal  of  the  skin.  So  I 
do  not  think  Ave  ought  to  judge  vet  upon  the  advantages  or 
disadvantages  of  Dr.  Beck's  work.  It  opens  up  a  new  field, 
and  the  discussions  of  this  before  the  W.  S.  A.  T  think  T 
find  the  appreciation  of  the  roentgenologists  for  that  pre- 
sentation, because  it  gives  us  courage  to  go  ahead.  If  we 
do  get  some  reaction  upon  the  skin,  this  method  as  presented 
by  Dr.  Beck  gives  us  courage  to  go  ahead  and  pursue  it 
without  fear  and  with  great  courage  and  much  vigor.  (Ap- 
plause.) 
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Dr.  W.  L.  Ross,  Omaha :  I  want  to  congratulate  the  So- 
ciety on  the  paper.  Those  of  us  who  are  pioneers  in  x-ray 
therapy  surely  feel  a  great  deal  of  courage.  I  remember 
the  time  when  I  began  treating  carbuncles  I  did  so  with 
great  fear  and  trembling.  I  had  no  literature  and  knew  no 
one  who  was  treating  carbuncles.  Now  it  is  a  comfort  to 
have  even  a  surgeon  say  that. 

Wherever  you  have  a  local  foci  of  infection,  it  is  all  right 
to  treat  it  with  the  x-ray ;  but  are  you  treating  a  primary  or 
secondary  infection  when  you  treat  your  enlarged  glands? 
The  user  of  x-ray  therapy  does  not  shoot  away  with  the 
Coolidge  tube  and  think  he  is  done.  He  must  watch  his 
results,  and  if  he  is  not  getting  the  proper  results,  he  must 
think  possibly  he  is  treating  a  secondary  infection  instead 
of  a  primary. 

Another  thing  I  wish  to  thank  the  Doctor  for  is  the  fact 
that  he  acknowledges  and  encourages  our  treating  acute 
forms  of  infection,  not  only  in  the  treatment  of  the  car- 
buncles of  the  neck. 

But  I  want  to  emphasize  early  diagnosis  is  the  thing 
sought  for  today,  and  we  must  use  every  known  method, 
either  laboratory  or  physical  diagnosis  or  case  histories,  to 
arrive  at  an  early  diagnosis.  The  earlier  the  diagnosis,  the 
quicker  the  results  out  of  your  x-ray  and  your  surgery. 

I  was  glad  to  hear  him  say  r-ray  is  of  value  in  deep 
seated  pelvic  organs.  Acute  infectious  diseases  are  just  as 
easily  handled  with  our  Coolidge  tube  and  proper  treatment 
as  those  superficially  located  in  the  neck. 

Since  Dr.  Bloodgood  taught  us  to  distribute  that  wide 
knowledge  among  our  patients  that  we  should  see  a  cancer 
early  in  order  to  be  of  great  benefit  to  them,  the  patients 
are  coming  to  us  early  with  a  little  lump  or  any  enlarge- 
ment. If  it  is  true  that  primarily  a  cancer  is  a  local  thing, 
then  your  chances  for  doing  the  patient  good  in  ^r-ray  treat- 
ment are  just  as  advantageous  as  to  the  surgeon.  Empha- 
size this  fact:  After  a  major  operation  of  your  cancer  of 
the  breast  and  a  recurrence  on  any  part  of  the  scar  tissue, 
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they  will  invariably  recommend  the  x-ray  instead  of  a  sec- 
ond operation.  If  rr-ray  will  kill  a  cancer  cell  after  oper- 
ation, why  aren't  we  justified  in  believing  it  will  do  the  same 
thing  before  operation?  (Applause.) 

Dr.  Everett:  I  want  to  emphasize  the  point  too  few 
surgeons  use  x-T&y  therapy,  and  I  want  to  emphasize  the 
point  that  too  many  x-ray  men  overdo  the  roentgen  therapy. 
I  do  not  believe,  Dr.  Ross,  that  any  man  is  justified  in  treat- 
ing a  primary  foci  of  malignancy,  especially  in  the  breast, 
by  the  use  of  the  r-ray.  I  tried  to  make  it  clear  that  the 
primary  foci  arose  under  the  greatest  of  difficulties,  and 
hence  had  an  extreme  handicap  to  external  influences;  while 
the  metastasis  lias  much  less  resistance  to  external  influ- 
ences, and  hence  would  yield  to  the  E-ray. 
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North   Dakota  and  South  Dakota 
N.  J.  Nessa,  M.  D.,  Sioux  Falls,  «  r> 
Nevada 

ML.  R.  Walker,  M.  D.,  Reno. 

Ohio 

ftOBT.  T.  May,  M.  D.,  Cleveland. 

Oklahoma 
r.  E.  Bercau,  M.  D.,  Okmulgee. 

Oregon  and  Washington 
P.    E.    Diemer,    M.    D.,    521-25  Morgan 
Bldg.,  Portland,  Ore. 

Pennsylvania 
r.   F.    McCullough,"  M.   D.,    220  Negley 
Ave.,  Pittsburgh. 

South  Carolina 
R.  W.   Gibbes,  M.  D.,   1508  Sumter,  Co- 
lumbia. 

Tennessee 

W.  S.  Lawrence,  M.  D..  Bank  of  Com- 
merce &  Trust  Bldg.,  Memphis. 
Texas 

R.  T.  Wilson,  M.  D.,  213  G  Ave.,  W., 
Temple. 

West  Virginia 
R.  H.  Pepper,  M.  D.,  420  Eleventh  St., 
Huntington. 

Wisconsin 
A.  F.  Holding,  M.  D.,  Madison. 

Dominion  of  Canada 
Manitoba — C.  H.  Burger,  Winnipeg. 
Saskatchewan — L.    J.    Carter,  Brandon, 
Manitoba.  
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are  supreme  in  uniformity,  contrast 
and  speed.  Successful  Radiology 
demands  these  essentials. 


CENTRAL  DRY  PLATE  COMPANY 

ST.  LOUIS,  MO. 


Case  Reports 


FRACTURE  OF  HUMERUS 

W.  Walter  WasSON,  M.  I). 
Denver,  Colorado 
By  courtesy  of  O.  M.  Shere,  M.  D.,  Denver,  Colorado. 


Master  A.  R.   Sex :  Male.   Age  :  10. 

Present  Condition:  Had  arm  fractured  one  year  ago  in 
auto  accident  as  shown  in  the  accompanying  x-ray  made  at 
the  County  Hospital,  Denver,  Colorado,  and  was  so  treated. 
Now  has  wrist  drop  and  some  atrophy  of  the  muscles  of 
forearm,  especially  those  supplied  by  musculospiral  nerve. 

Roentgen  Findings:  Now  shows  an  old  fracture  of  hu- 
merus at  junction  of  middle  and  lower  third.  No  large 
callous.  Slight  thickening  of  bone.  Thickening  about  nu- 
trient foramen. 

Operative  Findings:  Musculospinal  nerve  caught  in  the 
middle  of  callous,  completely  cutting  nerve  in  two,  and 
forming  canal  which  was  mistaken  for  nutrient  foramen. 
Nerve  attempting  to  regenerate.  Unable  to  find  the  distal 
end. 

Subsequent  History:  Wrist  drop  has  not  improved. 
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Posterior  anterior  and  lateral  view  of  arm  showing  fracture  at  time  of  injury. 
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KNIFE  BLADE  IX  BRAIX 


W.  Walter  Wassox,  M.  D. 
Denver,  Colorado 
By  courtesy  of  A.  J.  Lof,  M.  D.,  Denver,  Colorado. 

Literature:  Foreign  bodies  in  the  brain  common  but  knife 
blades  rare.  New  Orleans  Medical  and  Surgical  Journal, 
March,  1917,  page  6i}6.  In  the  Long  Island  Medical  Jour- 
nal, 1916,  a  case  was  reported  with  knife  blade  broken  flush 
with  skull. 

Mr.  E.  S.    Sex:  Male.    Age:  56. 
Font  Hi/  History:  Negative. 

Previous  Illness:  June  9,  1917.  Drank  steadily  until  six 
years  ago.  Typhoid  fever  twenty-nine  years  ago.  Twenty- 
seven  years  ago  hit  or  cut  on  head  with  revolver  or  knife, 
thinks  it  was  knife.  Was  not  unconscious,  and  given  no 
medical  attention.  Scalp  healed  in  two  months  with  no 
other  symptoms.  Six  years  ago  had  attack  with  left  side, 
became  stiff  and  fell  over  unconscious  for  hour.  Since  has 
had  pain  in  right  side  of  head.  Had  four  other  attacks, 
lasting  about  fifteen  minutes.  Attacks  began  with  sensa- 
tion in  left  big  toe,  followed  by  paralyzed  sensation  of  leg. 
Diagnosed  epileptic  by  neurologist.  Has  been  taking- 
bromides. 

Physical  Examination:  Negative. 

Roentgen  Findings:  Metallic  substance  (knife  blade), 
penetrating*  the  brain,  in  posterior  part  of  temporal  bone, 
nearly  in  median  line,  and  slightly  on  right  side.  Broken 
off  flush  with  cranium. 

Operative  Findings:  Found  piece  of  knife  blade  in  sheath 
of  longitudinal  sinus,  with  point  in  brain  substance. 

Subsequent  History:  December,  1920.  General  condition 
good.  Pain  in  left  leg  continued  for  a  time  after  operation 
and  then  gradually  disappeared.  Two  years  now  since 
operation,  and  no  return  of  epileptic  symptoms. 
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Anterior  posterior  view  of  head  showing  piece  of  knife  blade  in  cortex  pointing  toward 

right  side. 
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Lateral  view  of  head  showing  piece  of  knife  blade  in  posterior  part  of  skull. 


FA  I  LTV  OKOWTII  OF  KADI  US 


W.  Walter  Wasson,  M.  D. 
Denver.  Colorado 
By  courtesy  of  C.  B.  Lyman.  M.  D.,  Denver,  Colorado. 

Miss  M.  \V.   Sex:  Female.   Age:  15. 

Previous  Illness:  When  nine  years  old  sustained  frac- 
ture of  or  near  left  wrist.   Treated  and  union  in  usual  time. 

January  25,  1919 

Present  Condition :  Three  months  ago  noticed  swelling  on 
outer  side  of  elhow  accompanied  by  pain  of  moderate  de- 
gree. The  physical  examination  shows  the  head  of  radius 
displaced  slightly  upward  toward  humerus,  and  upon  ex- 
tension of  joint  it  impinges  against  the  humerus,  causing 
some  limitation  of  motion  of  elbow  joint,  Radius  is  curved 
outward  in  its  lower  third.  The  usual  styloid  prominence 
of  ulna  is  not  palpable.  Lower  end  of  ulna  about  one  inch 
above  wrist  joint. 

Roentgen  Findings:  Lack  of  development  of  ulna  with 
union  of  lower  epiphysis,  probably  as  result  of  injury.  Par- 
tial dislocation  of  elbow  joint  due  to  normal  growth  of 
radius  resulting  in  curvature  of  radius,  and  projecting 
backward  of  bead  of  radius. 

August  6,  1919 

Operative  Findings:  Resection  of  an  inch  of  radius  in 
the  lower  third,  with  approximating  the  ends,  and  straight- 
ening radius.  Replaced  the  head  of  radius  and  corrected 
partial  dislocation  of  ulna. 

Subsequent  History:  August,  1920,  perfect  use  of  elbow 
and  no  pain,  slight  amount  of  curvature  of  arm.  Slight 
convexity  on  radial  side. 

no 
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This  plate  shows  anterior  view  of  both.    The  right  arm  shows  curvature  of  radius  an 
shortening  of  ulna  with  union  of  lower  epiphysis  of  ulna. 


GASTRIC  ULCER  AND  CANCER 


Case  of  Each  Reported 

John  W.  Shumax,  M.  D.,  F.  A.  C.  P. 
Sioux  City,  Iowa 

The  two  cases  reported  in  this  article  clearly  illustrate 
the  diagnostic  value  of  radiology.  Both  cases  were  oper- 
ated upon  and  the  operative  findings  substantiated  the  clin- 
ical diagnosis. 

Case  Number  1.  Mr.  P.  H.,  age  70  years,  of  Alton,  Iowa, 
was  referred  by  Dr.  W.  G.  Rowley,  Sioux  City,  on  Septem- 
ber 27,  1919,  complaining  of  "a  burning  sensation  in  the 
stomach".  He  gave  the  history  of  having  had  "an  ulcer 
diagnosed  and  cured  six  years  prior  by  a  ' quack'  M.  D.  in 
ten  days'  time". 

Hunger-pain,  food-ease,  hyperacidity  and  hypersecretion 
were  positive.  Radiograms,  of  the  stomach  containing 
barium  and  buttermilk,  at  30  minutes,  2y2,  3Vo  and  4  hours 
in  the  prone  position  showed  (see  Fig.  1)  a  constant  de- 
formity of  the  lesser  curvature,  which  was  interpreted  as 
a  penetrating  gastric  ulcer.  At  lSy2  hours  the  head  of  the 
meal  was  midway  through  the  transverse  colon  and  a 
"fleck"  (crater  of  ulcer)  in  about  the  position  of  the  lesser 
curvature  of  the  stomach. 

The  conclusion  was  drawn  that  we  were  dealing  with  a 
penetrating  ulcer  of  the  lesser  curvature  of  the  stomach; 
but  malignancy  was  considered  on  account  of  the  age  and 
appearance  (mal-nutrition)  of  the  patient  and  history  of 
chronicity.  Celiotomy  was  advised  and  performed  October 
22nd  and  "a  perforating  ulcer  dime-size  was  found  situ- 
ated one-half  distance  between  the  pyloric  and  cardiac  end 
of  the  stomach,  on  the  lesser  curvature  of  the  stomach.  The 
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same  was  cauterized  and  excised  and  a  posterior  gastros- 
tomy performed.' '  January  15,  1920,  this  man  had  gained 
forty  pounds  and  was  feeling  "the  best  in  years". 

Case  Number  2.  Mrs.  M.  E.  G.  of  Lemon,  S.  I).,  very 
weak,  age  72,  was  referred  by  Dr.  W.  Gr.  Rowley,  Sioux  City, 
November  16',  1919,  complaining  of  "inability  to  keep  food 
down"  and  with  the  findings  of  "a  palpable  freely  movable 
mass  in  the  upper  abdomen.  She  had  lost  35  pounds  during 
the  previous  year. 

Radiograms  made  immediately  after  the  meal,  at  30  min- 
utes and  at  3%  hours  showed  a  marked  "filling"  defect"  in 
the  pre-pyloric  portion  of  the  stomach  (see  Fig.  2).  Celi- 
otomy was  advised  and  performed  two  days  later  and  "a 
turkey-egg  sized  mass,  cauliflower  in  appearance,  found  in- 
side of  the  stomach  attached  by  a  pedicle  to  the  wall  of  the 
stomach  on  the  lesser  curvature". 

There  were  no  peri  gastric  adhesions  or  enlarged  gland- 
noted.  The  neoplasm  was  removed  and  a  gastroenteros- 
tomy made.  This  mass  had  evidently  acted  in  a  ball-valve 
like  manner  to  occlude  the  pyloris.  The  patient  died  six- 
days  later. 

The  pathological  diagnosis  of  the  tumor  by  Dr.  W.  G. 
Rowley  was  adeno-carcinoma. 

Frances  Bldg. 
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Figure  2 
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Roentgenology  of  Tuberculous  Enterocolitis.  11.  D.  Car- 
men, M.  I).,  Rochester,  The  Journal  of  the  American  Med- 
ical Association,  Mag  15,  1920. 

Although  tuberculosis  does  not  in  every  instance  furnish 
evidence  sufficiently  definite  to  differentiate  roentgenolog- 
ically  such  conditions  as  caeca]  malignancy  and  other  forms 
of  ulceration,  it  does  furnish  definite,  early  pathology  which 
can  oftcni  be  interpreted  as  probable  tuberculosis,  and  this 
particularly  in  the  presence  of  definite  tuberculous  lesions 
elsewhere  in  the  body.  As  an  intestinal  lesion,  tuberculosis 
is  apt  to  be  encountered  as  an  ulcerative  hyperthrophic  or  a 
nodular  lesion,  generally  in  the  region  of  the  caecum,  the 
ascending  colon,  or  the  terminal  portion  of  the  ileum.  Its 
pathology  in  this  zone  produces  early  lesions  subject  to  suc- 
cessful radiographic  investigation. 

The  roentgen  findings  are  visualized  as  filling  defects  and 
irregularities  or  as  the  result  of  spasticity.  The  bowel  may 
fill  with  constricted  lumen  or  at  times  with  definite  gaps. 
Spasticity  often  manifests  itself  by  the  rapid  disappearance 
of  the  barium  shadow  from  the  tuberculous  area  as  soon  as 
the  flow  of  the  enema  is  discontinued,  even  while  the  re- 
mainder of  the  colon  remains  filled.  The  usual  barium 
meal  by  mouth  may  apparently  jump  the  affected  area,  fill- 
ing the  bowel  normally  on  either  side  but  leaving  the  tuber- 
culous zone  without  shadow.  This  phenomenon  has  been 
noted  by  other  observers. 

The  technic  of  examination  is  based  upon  the  usual 
routine  barium  meal  by  mouth  or  the  barium  enema.  The 
author  gives  decided  preference  to  the  latter  method. 

Chas.  Gr.  Keeley,  M.  D.  Roentgen-ray  Demonstrations  of 
Abnormalities  of  the  Gastro-Intestinal  Tract  in  Children. 
American  Journal  of  Diseases  of  Children,  1920,  Vol.  19, 
p.  227. 

The  study  covers  sixty-six  cases,  age  three  months  to 
fifteen  years. 

1.    The  gastro-intestinal  tract  of  the  runabout  child  has 
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been  given  credit  of  being  structurally  normal  and  physi- 
cians have  been  content  to  examine  stools,  gastric  contents, 
and  urine.  Roentgen  ray  studies  show  that  recurrent  peri- 
odic vomiting  diagnosed  as  a  manifestation  of  acidosis  is 
due  in  many  cases  to  a  dilated  ptosed  stomach  in  which 
there  is  retention  and  residue  long  after  the  feeding  period. 
These  stomachs  may  never  be  empty. 

2.  Children  who  eat  unwillingly  may  have  a  stomach  of 
defective  emptying  capacity. 

3.  The  stomach  of  a  normal  child  empties  in  from  four 
to  five  and  one-half  hours.  A  five-hour  residue  means  slow 
emptying. 

4.  There  is  a  relation  between  the  emptying  time  of  the 
stomach  and  intestinal  stasis.  Intestinal  stasis  retards  the 
emptying  of  the  stomach. 

5.  Children  who  were  not  ill  have  been  studied  to  check 
these  findings. 

6.  Ptsosed  stomachs,  ptsosed  colons  give  symptoms. 

7.  Elongated  sigmoids  usually  give  no  symptoms,  but 
weak  relaxed  abdominal  muscles  and  elongated  sigmoids 
are  strong  predisposing  factors. 

8.  Barium  sulphate  in  fermented  milk  is  used  for  colon 
injections.  The  opaque  meal  is  Bismuth  Subcarbonate  in 
fermented  milk.  E.  W.  Rowe. 

Dr.  Edwix  G.  Davis,  Omaha.  Recurrent  Calculi  Associ- 
ated with  Calculus  in  Diverticulum  and  Controclure  of  Ves- 
ical Arifice.  Journal  of  Surgery,  Gynecology  and  Obstet- 
rics, 1920,  p.  503. 

This  article  is  a  complete  case  report  of  a  patient  suffer- 
ing from  recurrent  vesical  calculi.  The  important  and  in- 
teresting points  to  the  roentgenologist  are  connected  with 
the  valne  of  the  part  played  by  the  roentgen  examination. 

Roentgenograms  of  the  bladder  with  and  without  sodium 
bromide  used  as  an  opaque  media  demonstrated  the  pres- 
ence of  a  calculus  in  a  diverticulum  which  was  connected 
with  the  bladder.  The  calculus  seen  in  the  bladder  by  the 
cystoscope  cast  no  shadow.  E.  W.  Rowe. 
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A.  S.  Hymax.  Radiography  in  Artificial  Pneumoperito- 
neum. Medical  Record,  1918,  Vol.  XCVII,  p.  100. 

1.  Oxygeii  used  for  the  production  of  artificial  perito- 
neum is  often  contaminated  and  to  prevent  this  he  advises 
the  use  of  heal  and  petrolatum.  I1<'  suggests  a  simple  ap- 
paratus which  can  be  improvised  for  filtering  the  oxygen 
through  heated  vaseline  at  59  V.  The  temperature  of  the 
gas  on  introduction  is  95-110°  F.  Low  temperatures  cause 
shock  and  collapse. 

2.  The  normal  abdominal  pressure  varies  Prom  25  mm., 
in  inns,  of  water  to  10  mm.,  plus,  at  end  of  inspiration.  Tn 
the  injection  of  gas  he  uses  the  pressure  to  determine  the 
amount  which  is  about  200  mm.  of  water.  The  amount  of 
gas  may  vary  from  one  liter  to  eight  liters. 

.*>.  The  indications  for  pneumo  peritoneum  are :  All  ob- 
scure lesions  involving  the  liver,  spleen,  kidneys,  and 
uterus. 

4.  The  opaque  medium  may  be  used  but  he  lias  had  no 
particular  success  with  it  and  gas,  in  the  peritoneum. 

E.  W.  Rowe. 

Wm.  Ptjsey,  M.  D.  Symposium  on  Carcinoma.  Carci- 
noma from  the  Standpoint  of  the  Dermatologist  and  ./  -Kay 
Treatment.  Intern  Clinic,  1920,  Vol.  IV,  28th  Series,  pp. 
292-295. 

Chronic  irritation  is  the  great  cause  of  skin  cancer.  Ex- 
posure to  the  light  and  weather  as  people  grow  older  seems 
to  cause  an  increase  in  the  frequency.  Epithelioma  is  likely 
to  develop  on  so-called  pre-cancerous  spots.  Xeroderma 
pigmentosa  is  caused  by  light  and  may  be  produced  by  the 
roentgen  ray. 

Smoking  and  syphilis  are  not  the  greatest  causes  of  skin 
cancer.  Bad  teeth  and  uncleanly  mouth  hygiene  stand  first. 
A  review  of  his  cases  shows  that  they  occur  as  frequently  in 
non-smokers  as  in  smokers.  Irritation  from  syphilis,  lupus, 
psoriasis  and  other  chronic  processes  predispose. 

Occurrence  in  moles  is  rare.  The  dark,  blue  black  moler 
situated  down  in  the  skin,  is  the  dangerous  one. 
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Carcinoma  and  sarcoma  can  be  destroyed  with  the  roent- 
gen ray,  the  same  as  any  other  tissue.  To  destroy  the  car- 
cinoma without  injuring  the  patient  is  the  problem.  The 
normal  tissue  has  a  great  resistance  to  the  ray.  Carcinoma 
tissue  is  less  resistant  than  normal  tissue.  Any  localized 
epithelioma  on  the  skin  can  be  destroyed,  and  the  larger  as 
well  as  the  smaller  can  be  better  treated  with  the  roentgen 
ray  than  any  other  method. 

Carcinoma  of  the  neck  from  lip  or  mouth  has  not  been 
satisfactorily  treated.  Neither  has  it  been  satisfactorily 
treated  by  surgery.  In  carcinoma  of  the  breast  to  prevent 
recurrence  after  removal  he  insists  strongly  on  roentgen 
treatment.  Cases  are  symptomatically  cured  and  all  are 
benefited. 

Carcinoma  of  cavities  of  the  body  give  him  no  hope  from 
the  roentgen  ray.  He  believes  no  material  good  is  done. 
Radium  does  good  in  cancer  of  the  uterus.  Carcinoma  of 
the  abdomen  and  lungs  gives  altogether  no  satisfaction. 

E.  W.  Rowe. 

R.  D.  Cabman,  M.  D.,  Rochester.  Roentgenology  of  Tu- 
berculous Enter-Colitis.  Journal  of  the  American  Medical 
Association,  1920,  Vol.  74,  Xo.  20. 

Even  when  pulmonary  tuberculosis  is  present  the  early 
clinical  history  is  not  sufficient  for  diagnosis.  The  roentgen 
ray  furnishes  the  most  satisfactory  early  evidence.  The 
roentgen  diagnosis  is  difficult.  Xo  pathognomonic  signs  are 
present.  The  ilio-caecal  region  is  the  portion  of  the  bowel 
most  often  attacked.  If  pulmonary  tuberculosis  is  present 
a  lesion  at  this  point  is  probably  tuberculous.  Necropsies 
show  that  seventy  to  ninety  per  cent  of  persons  having  ad- 
vanced tuberculosis  have  tuberculosis  of  the  intestines. 

The  pathology  of  tuberculosis  of  the  intestines  divides 
into  three  types:  (1)  Nodular,  (2)  ulcerative,  and  (3)  fi- 
brous. These  types  are  self-explanatory  but  nodular  tuber- 
culosis of  the  intestines  is  not  recognizable.  The  ulcerative 
type  is  evidenced  by  irregularity  of  bowel  contour  in  the 
roentgenogram,  in  the  terminal  stage  it  produces  obstruc- 
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tions.  The  fibrous  type  gives  the  same  roentgen  picture. 
It  shows  resistance  on  the  pari  of  the  patient. 

[Usually  the  barium  enema  is  given,  occasionally  the  In- 
gested meal,  rarely  the  two  combined.  ?oentgenoscopic 
and  roentgenographic  methods  are  used. 

Roentgen  signs  of  tuberculous  colitis: 

1.  Filling  defect. 

2.  Spastic  phenomena. 

3.  Obstruction. 

The  caecum  fills  irregularly.  The  haustra  are  absent. 
The  valve  usually  is  incompetent.  The  invalve  portion 
empties  promptly  all  barium  while  the  other  may  retain  it. 
Spasticity  rather  than  hypermotility  is  present  and  passes 
the  barium  along  rapidly. 

The  filling  defect  is  due  to  this  spasticity.  The  filling  de- 
fect and  localized  absence  of  barium  shadow  are  not  en- 
tirely due  to  tuberculous  colitis.  Carcinoma  may  occasion- 
ally produce  the  same  symptoms.  But  if  a  definite  tuber- 
culous lesion  can  be  definitely  located  in  the  lungs,  the  lesion 
in  cecocolon  is  most  likely  tuberculous  colitis. 

The  roentgen  diagnosis  of  tuberculous  enteritis  is  less 
certain  than  that  of  tuberculous  enteritis  due  to  difference 
in  anatomical  structure.  Obstruction  is  not  characteristic. 
Further  study  of  the  small  bowel  is  necessary. 

Sum  mary 

1.  A  lesion  roentgenologically  demonstrated  in  the  ilio- 
caecal  coil  with  irregularity  of  bowel  contour,  and  without 
the  physiologic  barium  shadow  in  the  cecocolon  although  it 
may  represent  any  ulcerative  process,  is  probably  tuber- 
culous if  pulmonary  tuberculosis  is  present. 

2.  The  tuberculous  lesion  may  be  nodular,  ulcerative  or 
fibrous.  They  may  be  associated.  The  nodular  is  recog- 
nizable only  if  it  encroaches  on  the  lumen  of  the  bowel,  the 
ulcerative  and  fibrous  types  by  irregularity  of  contour,  and 
in  the  terminal  stage  of  obstruction. 

3.  The  presence  of  spasm  is  important  and  is  diagnostic 
when  the  lesion  is  not  demonstrable. 

4.  The  opaque  enema  is  preferable  but  the  disease  may 
be  demonstrated  by  the  enema.  E.  W.  Eowe. 
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Announcement 


PFHERE  is  a  good  deal  of  satis- 
*  faction  for  the  officers  of  The 
Radiological  Publishing  Company 
as  well  as  the  editors  of  The  Jour- 
nal, in  the  fact  that  The  Journal 
has  been  revived  and  will  be  is- 
sued regularly  from  now  on. 

The  members  of  The  Radio- 
logical Society  entrusted  us  with 
a  tremendous  undertaking,  when, 
at  the  annual  meeting  last  Decem- 
ber, they  suggested  the  formation 
of  a  publishing  company  as  a  sep- 
arate entity  so  that  The  Journal 
might  be  conducted  on  an  abso- 
lute business  basis. 

Any  one  who  has  ever  had  anv 
experience  in  publication  work, 
readily  appreciates  the  fact  that 
to  expect  Dr.  Allen  to  carry  on 
the  enormous  responsibility  of  a 
publication  of  this  kind  single 
handed  is  beyond  reason. 

Realizing  that  The  Journal  had 
become  a  very  vital  thing  to  the 
members  of  the  Society,  it  was  the 
concensus  of  the  meeting  that  as 
many  as  could  subscribe  finan- 
cially to  the  publishing  company 
do  so  in  order  to  provide  the 
necessary  working  capital  to  put 
The  Journal  over  the  hill. 

It  is  no  small  task  to  establish 
a  publication  of  this  kind  on  a 
self-supporting  basis,  and,  while 
the  present  organization  has  very 
great  advantage  in  the  work  pre- 
viously done,  still  there  is  very 
much  left  to  be  done.   Those  of 


the  members  who  have  not  yet 
subscribed  should  do  so  at  once  in 
order  that  no  shortage  of  funds 
may  develop  later  that  will  act  as 
an  astringent  on  the  proper  and 
efficient  administration  of  The 
Journal. 

A  word  as  to  the  publishing 
company  :  The  Radiological  Pub- 
lishing Company  is  a  Nebraska 
corporation.  Its  stock  can  only  be 
purchased  by  members  of  the 
Society.  The  funds  will  be  under 
the  direct  supervision  and  control 
of  Dr.  L  S.  Trostler,  of  Chicago, 
treasurer,  and  Dr.  A.  F.  Tyler,  of 
Omaha,  president.  A  Detailed 
monthly  statement  of  business  will 
be  mailed  to  every  stockholder  at 
the  close  of  each  calendar  month. 

It  is  the  desire  of  the  Society 
that  this  publication  succeed.  In- 
deed, it  is  essential  to  the  preserva- 
tion of  our  individual  and  collec- 
tive self-respect,  purely  aside  from 
the  professsional  and  intellectual 
benefits  we  shall  all  derive  from  a 
publication  devoted  to  the  scien- 
tific exposition  of  the  functions 
and  principles  of  Radiology,  to  see 
that  The  Journal  merits  the  recog- 
nition it  deserves  as  the  official 
publication  of  the  Society.  That 
means  every  man  must  get  behind 
The  Journal  financially,  morally, 
physically  and  mentally.  He  must 
constitute  himself  an  active  agent 
for  subscriptions  and  advertising. 
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A  proposition  of  this  magni- 
tude and  importance  cannot  be 
shifted  to  one  or  two  men,  how- 
ever self-sacrificing  they  may  be. 
This  is  your  publication.  The 
least  you  can  do  is  to  get  behind 
The  Journal  and  push 

And  the  business  end  of  The 
Journal  is  not  all  of  the  story. 
Copy  must  be  prepared  and  for- 
warded in  sufficient  time  to  afford 
the  editor  an  opportunity  to  plan 
each  issue  so  as  to  give  every 
reader  the  greatest  possible  bene- 
fit. Rome  wasn't  built  in  a  day. 
Neither  can  The  Journal  be  slap- 
ped together  at  the  last  minute  by 
one  man  who  finds  himself  con- 
fronted with  the  job  of  filling  a 
lot  of  otherwise  blank  pages,  and 
have  it  measure  up  to  that  high 
standard  which  The  Radiological 
Societv  of  North  America  has 
adopted  and  has  a  right  to  expect 
in  keeping  with  its  place  in  the 
professional  cycle  of  humanitar- 
ian service.  The  columns  are  open 
to  you.  Indeed,  they  are  yours  to 
fill.  Your  membership  signifies 
tKat  you  understand  and  appre- 
ciate your  individual  professional 
obligation.  It  becomes,  then, 
strictly  a  personal  question  as  to 
whether  you  will  function  and 
grow,  or  whether  you  will  "let 
George  do  it"  and  drift  into  obso- 
lescence. 


The  Journal  will  be  published 
at  Omaha  All  communications 
should  be  addressed  to  The  Radio- 
logical Publishing  Company  at 
511  City  National  Bank  Building, 
Omaha. 

A.  F.  TYLER, 

President,  The  Radiological  Pub- 
lishing Co. 
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The  Absorption  of  X-Rays  by  Various  Media 

F.  K.  Richtmyer,  Ph.  D. 
Cornell  University 


FROM  the  standpoint  of  a  clear 
■  understanding  of  the  various 
phenomena  connected  with  the 
x-ray  region  of  the  spectrum  it  is 
perhaps  unfortunate  that  the  ap- 
plication of  x-rays  in  medicine  and 
the  laboratory  study  of  x-rays  had 
proceeded  so  far  before  we  had 
knowledge  of  the  real  nature  of 
an  x-ray  beam.  Long  before  the 
work  of  Lane  and  Bragg,  who 
showed  that  a  beam  of  x-rays  con- 
sists of  a  spectrum  of  various 
wave  lengths  in  the  same  way 
that  a  beam  of  white  light  consists 
of  a  series  of  wave  lengths  extend- 
ing from  red  to  violet,  you  of  the 
medical  profession  were  applying 
x-rays  in  your  everyday  practice, 
and  it  was  perfectly  natural  that 
both  in  the  application  of  x-rays 
and  in  their  laboratory  study  there 
should  grow  up  a  kind  of  "cut- 
and-try"  terminology  involving 
such  terms  as  soft  tubes,  hard 
tubes,  soft  rays,  hard  rays,  pene- 
tration, etc.  However,  in  the 
light  of  more  recent  knowledge  a 
careful  laboratory  study  of  x-rays 
reveals  that  practically  every  -ray 
phenomenon  has  its  counterpart 
in  a  corresponding  phenomenon  in 
the  visual  region  of  a  spectrum 
with  which  from  every  day  ob- 
servation we  are  fairly  familiar. 
It  is  in  part  the  purpose  of  this 
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paper  to  emphasize  the  similarity 
of  x-ray  phenomenon  and  the 
optical  phenomenon  of  the  visual 
spectrum  and  yet  to  point  out  the 
differences.  In  short,  I  wish  to 
emphasize  the  fact  that  whereas 
the  laws  of  ordinary  optical  phe- 
nomena, such  as  light  emission  in 
characteristic  spectra  and  absorp- 
tion are  so  exceedingly  complex, 
that  we  have  been  unable  to 
formulate  any  general  laws,  the 
corresponding  phenomena  in  x- 
rays  are  exceedingly  simple. 

If  the  light  from  an  incandes- 
cent lamp  be  passed  through  a 
prism  in  conjunction  with  a  suit- 
able optical  system  there  will,  as 
you  know,  be  thrown  upon  a 
screen  a  spectrum  extending,  so 
far  as  the  eye  is  concerned,  from 
the  deep  red  through  yellow,  green 
and  blue  to  the  extreme  violet.  By 
means  of  a  small  apparatus  called 
a  diffraction  errating  we  are  able 


to  ascertain  that  the  wave  length 
of  the  extreme  red  is  of  the  order 
of  .00007  cm  •  ancl  °f  tne  extreme 
violet,  .00004  cm-  Such  a  spec- 
trum we  call  a  continuous  spec- 
trum. Its  characteristics  in  the 
main  do  not  depend  upon  the 
nature  of  the  body  which  is  emit- 
ting the  light.  A  carbon  filament 
at  a  given  temperature  will  give 
very  nearly  the  same  continuous 
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spectrum  as  a  tungsten  filament 
at  the  same  temperature.  Such 
spectra  are  in  general  characteris- 
tic of  incandescent  solids. 

If,  however,  the  light  from,  say, 
the  Cooper-Hewitt  mercury  vapor 
lamp  is  passed  through  a  similar 
optical  system  we  shall  see  upon 
the  screen  not  a  continuous  spec- 
trum, but  a  line  spectrum.  There 
will  be,  for  example,  two  yellow 
lines  very  close  together,  a  very 
brilliant  green  line,  a  faint  green 
line,  a  brilliant  blue  line,  and  two 
violet  lines  quite  close  together. 
Such  a  spectrum  is  characteristic 
of  mercury. 

An  entirely  different  spectrum, 
apparently  showing  no  relation 
whatever  to  jthe  mercury  spec- 
trum, would  be  obtained  if  light 
from  a  cadmium  arc  had  been  dis- 
persed into  a  spectrum.  In  fact, 
each  element  has  its  own  charac- 
teristic line  spectrum,  and  in  gen- 
eral there  appears  to  be  no  known 
relation  between  the  line  spectrum 
of  one  substance  and  that  of  an- 
other. With  these  phenomena  you 
are  already  familiar. 

When  we  come  to  the  x-ray 
region  of  the  spectrum,  the  wave 
lengths  of  which  are  of  the  order 
of  one  ten-thousandth  of  the  wave 
lengths  of  the  visible  region  of  the 
spectrum,  we  find  these  two  kinds 
of  spectrum.  In  short,  a  beam  of 
x-ray  from  any  target  consists  in 
general  of  a  continuous  spectrum 
not  characteristic  of  the  target  at 
all,  but  depending  only  upon  the 
voltage  applied  to  the  tube,  upon 
which  is  superimposed  a  charac- 
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teristic  or  line  spectrum  which 
does  depend  upon  the  nature  of 
the  target,  i.  e.,  the  characteristic 
spectrum  of  a  tungsten  target  dif- 
fers from  that  of  a  molybdenum 
target. 

But  there  is  this  difference  be- 
tween the  x-ray  characteristic 
spectrum  and  the  characteristic 
spectrum  of  the  elements  in  the 
visual  region ;  whereas  in  the  vis- 
ual region  there  is  perfect  chaos 
when  one  considers  the  relation  of 
the  spectrum  of  one  element  to 
that  of  another  there  is  perfect 
law  and  order  in  the  x-ray  region 
The  characteristic  x-ray  spectra 
of  the  elements  appear  to  differ 
from  each  other  only  as  regards 
wave  lengths.  We  recognize  in 
the  x-ray  spectra  of  practically  all 
the  elements  at  least  two  series  of 
lines  known  as  the  K  series,  which 
consists  of  four  lines,  and  the  L 
series,  which  consists  of  three 
groups  of  several  lines  each.  The 
spectra  of  all  elements  appear  to 
have  the  same  number  of  lines. 
The  only  difference  from  one  ele- 
ment to  another  being  that  the 
higher  the  atomic  number  of  the 
element  the  shorter  the  wave 
length  of  its  characteristic  lines. 
So  much  for  the  similarities  and 
yet  the  differences  in  the  emission 
of  x-rays  and  of  ordinary  light. 
When  we  come  to  consider  the 
absorption  of  x-rays  and  of  light 
we  find  a  curiously  similar  paral- 
lelism. 

In  order  to  discuss  intelligently 
this  matter  of  absorption,  either 
of  x-ravs  or  of  light,  it  will  be 
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necessary  to  define  the  terms  "ab- 
sorption coefficient"  and  "mass 
absorption  coefficient."  Imagine 
a  beam  of  light  or  of  x-rays  fall- 
ing upon  a  layer  of  absorbing 
material  the  thickness  of  which 
is  X. 

FIG.  i. 


Let  Io  represent  the  intensity 
of  the  incident  energy  and  I  the 
intensity  of  the  emergent  beam. 
(  In  the  optical  region  of  the  spec- 
trum we  would  measure  these  in- 
tensities by  means  of  a  photo- 
meter; in  the  x-ray  region  of  the 
spectrum  these  intensities  are  cor- 
respondingly measured  by  what  is 
known  as  an  ionization  chamber.) 
The  coefficient  of  absorption, 
can  now  be  defined  by  the  follow- 
ing equation. 

Io 

Loge  - 
I 

M  =  

X 

Or.  put  in  words,  the  absorption 
coefficient  may  be  defined  as  the 
logarithm  to  the  natural  base  of 
the  absorption  ratio  defined  by 
the  thickness.  The  mass  absorp- 
tion   coefficient,    which,  is  fre- 
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quently  used  in  the  discussion  of 
x-ray  absorption,  is  simply  this 
coefficient  /*  divided  by  the  density 
of  the  absorber  usually  expressed 
in  gm./cc,  i.  e. 

a 

mass  absorption  coefficient  =  — 

p 

(For  those  who  may  wish 
a  simpler,  though  much  less 
usable,  statement  of  the 
meaning  of  the  term  absorp- 
tion coefficient  the  following 
may  be  given  :  Imagine  that 
the  layer  of  absorbing  ma- 
terial is  so  thin  that  only  a 
small  fraction,  say  i  or  2  per 
cent,  of  the  incident  energy  is 
absorbed.  Let  this  fraction 
be  denoted  by  p.  Then,  so 
long  as  p  is  very  small,  say, 
.01  or  .02  wre  may  say  ap- 
proximately 

P 

X 

It  should  be  pointed  out  that 
this  latter  equation  cannot  be 
used  for  larger  values  of  p 
than  .01  or  .02.  But  it  will 
serve  to  give  some  informa- 
tion as  to  the  thickness  of  a 
layer  of  material  necessary  to 
absorb,  say,  one  per  cent  of 
the  incident  energy.  Thus, 

a 

the  value  of  —  for  aluminum 
r 

at  a  wave  length  of  .2 A, 
i.  e.,  at  a  wave  length  of 
.000000002  cm.,  is  approxi- 
mately .25.  Since  P  for  alum- 
inum is  2.65,  the  value  of 
is  about  .66.  A  thickness  of 
aluminum  to  absorb  1  per 
cent  of  x-ray  energy  of  wave 
length  .2 A  can  be  found  by 
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this  equation. 

.66  = 


Fig. 


.01 


X 


from  which  X  =  .015  cm. 
i.  e.,  at  this  particular  wave 
length  .015  cm.  of  aluminum 
will  absorb  one  per  cent.  If, 
how  ever,  actual  computations 
of  the  absorption  are  to  be 
made  for  thicker  layers  of 
aluminum  and  of  higher  ab- 
sorptions the  log.  formula 
above  referred  to  must  be 
used. ) 

If  a  solution  of  copper  sulphate 
be  held  in  front  of  an  incandescent 
lamp  it  is  well  known  that  only 
the  green  and  the  blue  in  the  spec- 
trum of  the  incandescent  lamp  are 
transmitted,  the  yellow  and  red 
are  absorbed.  If,  however,  we 
hold  in  front  of  the  incandescent 
lamp  a  solution  of  potassium 
bichloride  the  exact  opposite  is 
true,  i.  e.,  the  blue  and  the  green 
are  absorbed,  but  the  yellow  and 
red  are  transmitted,  and  so  far  as 
we  have  been  able  to  discover, 
there  is  no  known  relation  be- 
tween the  absorption  of  potassium 
bichloride  and  of  copper  sulphate. 
Laws  doubtless  exist,  but  their 
complexity  so  far  has  defied  dis- 
covery. 

It  is  well  known  that  carbon  is 
a  particularly  opaque  substance. 
Sulphur,  likewise,  is  opaque,  but 
if  these  two  substances  are  com- 
bined in  the  atomic  proportions 
of  carbon  disulphide  a  nearly 
colorless  liquid  results,  transpar- 
ent so  far  as  visual  observations 
go,  to  all  wave  lengths. 
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Fig.  2  will  illustrate  the  com- 
plexity of  the  absorption  laws  in 
the  visible  region  of  the  spectrum 
for  the  three  elements,  silver,  gold 
and  platinum.  Although  for  or- 
dinary purposes  metals  are  con- 
sidered opaque  to  ordinary  light, 
yet  by  special  means  they  can  be 
prepared  in  films  thin  enough  for 
absorption  studies.  The  irregu- 
larity of  the  absorption  of  silver 
will  be  noted.  It  appears  to  be 
highly  absorbent  in  the  infra  red 
region  of  the  spectrum,  its  ab- 
sorption decreases  as  one  goes 
through  the  visible  region  from 
red  to  violet,  which  means  that 
thin   films   of   silver   would  be 


ABSORPTION  OF  X 

bhush,  and  in  the  ultra  violet  there 
is  a  very  narrow  region  of  high 
transparency.  It  would  be  ex- 
tremely difficult,  if  not  impossible, 
to  attempt  to  express  the  absorp- 
tion constant  of  silver  as  a  func- 
tion of  wave  length.  The  same 
thing  is  true  of  gold  and  of  plati- 
num. And  a  glance  at  the  curves 
will  show  that  there  is  no  appar- 
ent relationship  between  the  ab- 
sorption of  these  three  elements. 
It  would  be  impossible,  for  ex- 
ample, from  a  knowledge  of  the 
absorption  curve  for  gold  to  pre- 
dict that  of  silver  and  of  plati- 
num. 

The  above  examples  illustrate 
the  fact  that  absorption  laws  in 
the  visible  and  near-visible  regions 
of  the  spectrum  are  exceedingly 
complex.  When,  however,  we 
come  to  the  x-ray  region  of  the 
spectrum,  although  the  same  lo- 
garithmic law  of  absorption  holds, 
we  find  instead  of  the  chaos  char- 
acteristic of  the  visible  region  per- 
fect law  and  order  in  regard  to 
the  absorption  of  any  one  sub- 
stance at  various  x-ray  wave 
lengths,  in  regard  to  the  absorp- 
tion of  atomic  combinations  of 
two  substances,  and  in  regard  to 
the  relation  of  one  substance  to 
that  of  another. 


the  privilege  of  the 
spend  some  months  at 


It  was 
writer  to 
the  Research  Laboratory  of  the 
General  Klectric  Co.  at  Schenec- 
tady in  making  some  careful 
measurements  of  the  absorption 
coefficients  in  the  x-ray  region  of 
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the  spectrum  of  a  number  of  sub- 
stances at  various  wave  lengths. 
The  apparatus  used  for  this  work 
is  diagramatically  illustrated  in 
Figure  3. 


Fig. 


3- 


T  represents  the  target  of  the 
x-ray  tube,  Sj  and  S2  are  narrow 
slits  in  lead  screens  placed  in  line 
with  the  target.  C  is  a  thin  crystal 
of  XaCl.  S3,  a  third  slit  placed 
immediately  in  front  of  an  ioniza- 
tion chamber  I.  This  consists  of 
a  hollow  cylinder  of  brass  covered 
with  lead  with  an  opening  over 
which  a  thin  sheet  of  mica  was 
fastened  by  sealing  wax,  the  whole 
chamber  being  filled  with  some 
highly  absorbent  vapor  such  as 
methly-bromide.  An  insulated 
metal  rod  R  was  raised  to  a  poten- 
tial of  two  or  three  hundred  volts, 
the  other  end  of  the  battery  being 
connected  through  a  sensitive  cur- 
rent measuring  device  G  (in  this 
case  a  very  sensitive  gold  leaf 
electroscope)  to  earth.  The  brass 
case  of  the  ionization  chamber  is 
also  connected  to  earth. 

It  is  well  known  f:hat  if  a  beam 
of  x-rays  strikes  a  natural  crystal 
such  as  NaCl  at  an  angle  6  a  part 
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Fig.  4  this  current  is  taken  as  a  measure 

of  the  magnitude  of  the  x-ray 
beam. 


This  apparatus  is  patterned 
of  that  beam  of  wave  length  \  after  the  well  known  Bragg  x-ray 
given  by  the  following  equation,  spectrometer.  In  order  to  meas- 
will  be  reflected  at  the  same  angle  ure  absorption  a  layer  of  the  ma- 
9-  terial  to  be  studied  can  be  placed 

Nx  =  2<*  sin  »  as  sh0wti  by  the  dotted  line  A. 

In  this  equation  d  is  what  is  Measurements  of  the  current 
known  as  the  grati  ig  contents  of    through  the  electroscope  G  are 

made  respectively  with  and  with- 


the  crystal.  In  the  case  of  XaCl 
it  is  equal  to  the  distance  in  cm 
between  a  CI  atom  and  its  neigh- 
boring Na  atoms.  For  NaCl  this 
value  of  d  is  2.814  x  io-s  cm.  By 
turning  the  crystal  C  then  at  vary- 
ing angles  with  respect  to  the  in- 
cident beam  it  is  possible  to  reflect 
into  the  ionization  chamber  any 
desired  wave  length.  The  crystal 
C  and  the  ionization  chamber  I 
are    mechanicallv    connected  in 


out  the  absorber  in  position  A. 
This  gives  the  quantities  I  and  Io 
respectively  referred  to  above. 
The  thickness  of  the  absorber  is 
then  measured  and  the  coefficient 
of  absorption  determined  from 
the  logarithmic  equation.  This 
coefficient  divided  by  the  density 
of  the  substance  gives  the  mass 
absorption  coefficient  which  is 
plotted  in  all  the  curves  hereafter 


referred  to.  It  may  be  pointed  out 
such  a  way  that  the  chamber  ;n  passjng  that  one  of  the  serious 
moves  through  twice  the  angle  difficulties  encountered  in  this  in- 
that  the  crystal  does.  The  beam 
reflected  from  the  crystal,  there- 
fore, always  enters  the  chamber. 

This  beam  of  x-rays  renders 
conducting  the  absorbing  gas  in 
the  ionization  chamber,  the  con- 
ducting power  being  greater  the 
greater  the  intensitv  of  the  beam. 


was  the  accurate 
measurement  of  the  thickness  and 
density  of  the  absorber.  It  was 
found,  for  example,  extremely 
difficult  to  get  homogeneous  strips 
of  such  metals  as  molybdenum 
and  silver  thin  enough  for  absorp- 
tion work.  The  following  curves 
will  give  quantitatively  the  ab- 


It  is  obvious,  then,  that  when  the  sorption  of  several  important  sub- 
beam  of  x-rays  is  passing  through  stances  in  various  regions  of  the 
the  chamber  the  current  measur-  spectrum  and  will  also  serve  to  ik- 
ing device  G  will  register  an  elec-  lustrate  the  simplicity  of  x-ray 
trical  current.  The  magnitude  of  absorption  laws. 
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Fig.  5  (lower  graph)  shows  the 
absorption  curve  for  water  from 
approximately  .iA  to  .45A.  In 
the  first  place  it  will  he  observed 
that  this  is  a  perfectly  smooth 
curve,  and  if  we  were  to  follow 
it  to  still  longer  wave  lengths  it 
would  follow  the  same  regular 
curvature,  the  absorption  getting 
greater  and  greater.  It  will  also 
be  observed  that  while  there  is 
some  decrease  in  the  absorption 
below  .3  A  this  decrease  is  not 
much.  It  may  be  pointed  out  in 
passing  in  connection  with  the  fact 
that  there  is  comparatively  little 
decrease  in  absorption  below  .2A 
to  .3A  there  is  little  to  be  gained  in 
the  penetrating  power  of  x-ray 
radiation  by  going  to  shorter  wave 
lengths,  i.  e.,  to  higher  tube  volt 
ages  or  to  lower  equivalent  spark- 
gaps.  A  10-inch  spark  gap,  for 
example,  filtered  through  several 


A 


mm.  of  aluminum  will  give  an 
equivalent  radiation  in  the  neigh- 
borhood of  .2A.  Comparatively 
little  in  penetrating  power  would, 
be  gained  by  doubling  the  spark 
gap. 

It  may  also  be  remarked  in  pas- 
sing that  whereas  the  value  to 
which  this  absorption  curve  seems 
to  approach  as  the  wave  length 
approaches  zero  is  approximately 

a  a 

—  — -  .  t6,  the  value  of  —  for 

certain  of  the  hard  rays  from 
radium  C  is  .045.  This  means 
that  the  rays  from  radium  C  have 
a  much  higher  penetrating  power 
than  any  x-ray  wave  lengths  that 
we  have  been  able  to  produce.  If 
we  could  follow  this  curve  much 
lower  than  iA  we  might  be  able 
to  observe  the  point  at  which  it 
bends  down  to  reach  the  absorp- 
tion  from  these  gamma  waxes 
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from  radium  C  the  wave  length 
of  which  is  not  definitely  known, 
but  is  of  the  order  of  .001 A  to 
.01  A.  The  last  point  on  the  curve, 
however,  was  obtained  with  the 
greatest  difficulty  at  a  voltage  im- 
pressed on  the  tube  of  approxi- 
mately 145  K.  V.  (peak  value) 
and  as  will  be  observed,  there  is 
no  apparent  tendency  for  a  down- 
ward bend  in  this  curve  toward 
the  radium  absorption  value.  To 
reach  this  latter  value  we  should 
have  to  be  able  to  apply  several 
million  volts  to  the  tube,  which 
is,  of  course,  at  present  out  of  the 
question.    It  is  to  be  doubted 

a 

whether  this  value  of  —  for  water 
p 

would  decrease  materially  in 
going  down  as  far  as  .06A,  which 
would  correspond  to  a  voltage  of 
something  like  250-300  K.  V. 


OF  RADIOLOGY 

curve   for  water,   but   that  the 

a 

values  of  —  for  corresponding 
p 

wave  lengths  are  larger  for  alumi- 
num than  for  water.  For  example, 

It 

at  .4 A  the  value  of  —  for  water 
p 

is  approximately  .35,  whereas  the 
corresponding  value  for  alumi- 
num at  .4A  is  1.05.  The  upper 
curve  in  Fig.  6  shows  the  result 
a 

of  plotting  —  as  a  function  of 
p 

the  cube  of  the  wave  length.  The 
values  of  x':  are  at  the  top  of  the 
figure.  This  graph  is  a  straight 
line  not  going,  however,  quite 
through  zero.  We  would  express 
this  fact  by  saying  that  "the  mass 
absorption  coefficient  is  a  linear 
function  of  the  cube  of  the  wave 

u 

length."    The  value  of  —  for 

P 

aluminum  at  any  wave  length,  at 
least  up  to  approximately  .8A, 
can  be  found  by  substituting  val- 
ues of  x  in  the  equation  shown  on 
this  straight  line  graph,  namely: 

u 

—  =  14.30  x'3  +  .16 


Fig  6  (lower  curve  )  shows  the 
absorption  of  aluminum  up  to 
.7A.  It  will  be  noted  first  that 
this  curve  is  smooth,  of  the  same 
general  shape  as  the  absorption 


Fig.  7. 
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Fig.  7  shows  the  corresponding 

IX 

values  of  —  for  copper.  The 
p 

ordinates  scale  it  is  to  be  noticed 
has  been  reduced  very  much  in 
order  to  get  the  curve  on  the  sheet. 
The  value  of  the  absorption  co- 
efficient .4 A  is  10.  It  will  be 
noticed  that  at  least  up  to  .7  A  the 

a 

curve  between  —  and  x3  is  nearly 
p 

straight,   and   up  to   this  wave 

LL 

length  —  for  copper  can  be  com- 
P 

puted  approximately  from  the 
formula 

—  =  147  x3  +  -5 
p 

Copper,  it  will  be  remembered, 
has  a  much  higher  atomic  weight 
than  aluminum;  or  we  may  say, 
the  atomic  number  of  aluminum 
is  13  and  that  of  copper  is  29. 


Fig.  8  shows  the  absorption  for 
molybdenum.  Again  it  will  be 
noted  that  the  ordinates  scale  has 
been  reduced  and  that  the  absorp- 
tion of  molybdenum  is  much 
greater  than  that  of  copper,  al- 
though the  two  curves,  the  one 
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where  —  is  plotted  against  wave 
p 

length  (lower  curve)  and  the  one 

a 

where  —  is  plotted  against  x3 
p 

(upper  curve),  show  the  same 
characteristics  as  for  copper.  The 

a 

value  of  —  for  molybdenum  at 
p 

.4A  is  not  shown  on  this  graph, 
but  it  is  of  the  order  of  35.0. 

In  order  to  show  the  absorption 
of  molybdenum  over  a  wider 
range  of  wave  length  Fig.  9  is 
shown. 


Fig.  9. 

In  this  figure  we  have  plotted  the 
cube  of  the  wave  length  against 

a 

— .    It  will  be  remembered  that 
p 

as  one  passes  along  the  wave 
length  scale  toward  higher  wave 
lengths  the  value  of  the  absorp- 
tion coefficient  takes  a  sudden 
drop  as  one  passes  the  region 
where  the  K  series  of  lines  begin. 
The  vertical  line  shown  on  the  x3 
scale  at  about  .24  represents  the 
cube  of  the  wave  length  of  the 
shorter  line  in  the  K  series  of 
molybdenum.  It  is  referred  to  in 
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the  literature  as  the  critical  K  ab- 
sorption frequency.  On  the  short 
wave  length  side  of  this  curve  it 
will  be  noted  that  the  same  linear 

a 

relation  between  —  and  the  cube 


of  the  wave  length  holds  at  least 


approximately 
noted  a  bend 


m 


( there 
the 


is 


to  be 
curve  at  a 


value  of  —  =  13.5).  On  the  long 
p 

wave  length  side  of  this  critical 
absorption  frequency  we  find  that 

a 

the  values  of  —  are  much  less 
P 

There  has  been  a  very  sudden  de- 
crease in  the  absorption  as  one 
passes  this  critical  limit.  It  is, 
however  a  matter  of  much  theo- 
retical interest  to  note  that  this 
graph  for  the  longer  wave  lengths 
for  which  the  equation 


5i-5 


\3 


1.0 


has  been  determined  when  pro- 
jected backward,  cuts  the  axis  of 
the  absorption  constant  at  appar- 
ently the  same  place  as  does  the 
curve  on  the  short  wave 
side. 


length 


This  critical  absorption  limit  oc- 
curs at  shorter  and  shorter  wave 
lengths  for  substances  of  a  higher 
atomic  number.  This  is  shown  by 
comparing  Fig.  9  with  Fig.  10, 
for  silver.  It  is  to  be  observed 
that  for  silver  the  same  phenom- 
ena occurs  as  for  molybdenum 
The  cube  of  the  critical  absorp- 
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tion  frequency,  however,  for  silver 
occurs  at  122 A  as  against  .24A 
for  molybdenum.  The  atomic 
number  of  silver  is  47  and  that  of 
molybdenum  42. 

Fig.  1 1  shows  the  absorption 
data  for  lead.  The  curve  marked 
"Pb"  (abscissa  scale  below) 
shows  the  coefficient  of  absorption 
of  lead  from  about  .160A  up  to 
.6A,  and  the  straight  line  shows 
a 

the  values  of  —  plotted  against 
p 

the  cube  of  the  wave  length  (up- 
per scale).  Lead  being  a  sub- 
stance of  very  high  atomic  num- 
ber, its  characteristic  K  absorp- 
tion occurs  at  .158.  The  values 
here  shown,  therefore,  are  en- 
tirely on  the  long  wave  length  side 
of  the  characteristic  absorption. 
Yet,  as  in  the  case  of  silver  and 
of  molvbdenum,  there  is  a  linear 


relation  between  —  and  x3  over 
p 

at  least  a  portion  of  this  length. 
It  may  be  noted  in  passing  over 
this  range  up  to  the  characteristic 
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Fig. 

absorption  of  silver,  which  occurs 
at  about  .478,  silver  is  a  better 
absorber  than  lead.  On  reaching 
this  latter  wave  length,  however, 
as  shown  also  in  Fig.  10,  the  ab- 
sorption of  silver  decreases  very 
greatly,  and  beyond  this  point  lead 
is  the  better  absorber. 

It  is  obvious,  then,  from  an  in- 
spection of  these  curves  that  the 
absorption  laws  in  the  x-ray 
region  of  all  the  substances  ex- 
amined are  very  similar.  And  not 
only  is  this  true,  as,  for  any  one 
substance,  one  states  the  absorp- 
tion at  various  wave  lengths,  but 
it  is  also  true  as  one  goes  from 
one  substance  to  another.  In  re- 
ferring, for  example,  to  the  linear 
relation  between  the  absorption 
constant  and  the  cube  of  the  wave 
length  the  several  equations  have 
been  written  in  the  form 


11 


—  =  A  x3  +  B 
p 

The  following  table  gives  values 
of  A  for  the  several  substances  on 
the  short  wave  length  side  of  the 
K  absorption  limit. 

Atomic 
Substance  Number 
Al 
Cu 
Mo 
Ag 
If  a  curve 
these  values 


A 

x3  !4-45 
29  147 

42  450 
47  603 
be  plotted  between 
of  A  and  the  cube 
of  the  atomic  number  an  approxi- 
mately straight  line  results,  show- 
ing that  we  can  connect  the  ab- 
sorption laws  of  any  two  sub- 
stances by  a  single  equation.  In 
fact,  we  are  now  in  a  position  to 
compute  the  mass  absorption  co- 
efficients of  all  substances  from 
Al  to  Act,  at  least  on  the  short 


Watch  "The  Journal" — //  Leads! 


14 


THE  JOURNAL  OF  RADIOLOGY 


wave  length  side  of  the  K  absorp- 
tion limit  from  a  single  equation. 
This  fact  will  serve  to  emphasize 
the  simplicity  of  absorption  laws 
in  the  x-ray  region. 

It  is  not  the  purpose  of  the  pres- 
en  writer  to  point  out  the  applica- 
tion of  these  laws  to  the  various 
phases  of  medical  practice.  It  is, 
however,  obvious  that  the  ques- 
tion of  absorption  is  one  of  funda- 
mental   importance    in  medical 
diagnosis  and  treatment.   It  is  a 
fundamental  proposition  that  it  is 
only  absorbed  energy  which  can 
produce  any  physical  effect,  and 
unless  the  energy  absorbed  has  a 
frequency    which    is  reasonably 
close  to  some  characteristic  fre- 
quency in  the  substance  under  in- 
vestigation the  effect  of  absorbed 
energy  will  be  approximately  the 
same  for  any  wave  length.  Body 
tissues  are  made  up  in  general  of 
elements  of  low  atomic  weight  J  : 
carbon,  oxygen  and  hydrogen,  in 
various    chemical  combinations 
The  characteristic  x-ray  frequen- 
cies of  these  substances  are  at  far 
longer  wave  lengths  than  are  used 
in  medical  practice.    The  writer 
wishes  to  predict,  therefore,  that 
when  a  study  is  made  of  the  phy- 
siological effect  of  x-rays  on  liv- 
ing tissue,  as  a  function  of  wave 
length,  it  will  be  found  that  the 
specific  effect  of,  say,  .iA  will  not 
differ  materially  if  at  all  from 
the  specific  effect  for  .2A.  By 
specific  effect  is  here  meant  for 
the  same  actual  energy  absorption. 
By  knowing,  therefore,  the  com- 
position of  body  tissues  and  these 
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absorption  laws,  it  is  possible  at 
least  to  take  one  step  in  the  com- 
putation of  the  amount  of  energy 
which  will  be  absorbed  by  any 
tissue  at  any  depth.  It  should  be 
clearly  pointed  out,  however,  that 
this  does  not  take  account  of  the 
question  of  scattered  radiation,  a 
part  of  which  is,  of  course,  ab- 
sorbed. Scattered  radiation  ren- 
ders the  problem  somewhat  more 
complex. 

Much  more  data  is  needed  on 
the  phenomena  of  scattered  radia- 
tion, perhaps  upon  the  absorption 
of  substances  of  lower  atomic 
number,  and  certainly  of  the  spe- 
cific effect  of  various  x-ray  wave 
lengths  on  tissue.  Where  would 
photography  be,  for  example,  if 
nothing  were  known  of  the  effect 
of  different  colors  of  the  spectrum 
on  the  photographic  plate?  Data 
of  this  kind  may  be  difficult  to 
get,  but  once  it  is  obtained  it  will 
clear  up  a  great  many  difficulties 
in  the  same  way  that  an  accurate 
knowledge  of  the  nature  of  x-rays 
has  cleared  up  many  puzzles  in 
x-ray  phenomena.  At  least  in 
studies  of  this  kind  we  need  in 
all  probability  not  worry  about  the 
chemical  composition  of  the  sub- 
stances, for,  unlike  the  case  of  ab- 
sorption of  energy  in  the  visual 
part  of  the  spectrum,  chemical 
combination  of  an  element  does 
not  change  its  ability  to  absorb 
x-rays.  If  we  know  the  absorp- 
tion of  carbon  and  of  sulphur 
separately  we  can  compute  with 
corresponding  accuracy  the  ab- 
sorption of  CS2. 
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Tt  is  to  be  hoped  that  in  the 
future  there  will  be  a  much  closer 
collaboration  between  the  physicist 
.'iiul  the  student  of  the  application 
of  x-rays  to  medical  sciences  than 
there  has  been  in  the  past.  -The 
subject  of  x-rays  from  the  physi- 
cal side  is  probably  too  involved 
for  the  average  medical  investiga- 
tor to  completely  master  for  effi- 
cient use  in  his  research  and  it  is 
certainly  even  more  true  that  the 
reverse  is  the  case  with  the  physi- 
cist to  attempt  to  master  medical 
science.  Further  developments 
along  this  line  must  be  by  men 
representing  each  field,  working 
in  groups,  each  to  supplement  the 
other.  Tt  is  the  firm  belief  of  the 
present  writer  that  the  large  so- 
cieties, such  as  the  Radiological 
Society  of  North  America,  can  do 
much  to  advance  research  along 
these  lines. 

Cornell  University,  December,  '20 


"DISCUSSION 

CTTATRMAN  TYLER:  We  will 
now  have  this  paper  open  for  general 
discussion. 

DOCTOR  COOLIDGE:  Mr.  Presi- 
dent. T  should  like  to  discuss  the 
paper,  but  T  would  very  much  rather 
have  Professor  Richtmyer  say  a  few 
words.  Tt  seems  it  might  be  helpful 
if  he  would  put  on  the  board  just  a 
rough  outline  sketch  of  the  apparatus, 
SO  the  men  can  sec  just  how  the  points 
on  these  curves  were  obtained.  Tt 
seems  it  might  be  helpful  if  he  would 
illustrate  so  they  would  sec  the  target 
of  a  tube  and  crystal,  and  how  the 
rays  come  off,  and  how  you  pick  up 
a  particular  wave  length. 

DOCTOR  RTCTTTMYTR:  T  shall 
be  glad  to  do  so.  Perhaps,  in  giving 
you  a  diagram  of  the  apparatus,  I 
might  say  just  a  word  in  regard  to 
what  is  meant  by  the  absorption  con- 
stant. 


Now,  to  those  of  you  who  remem- 
ber your  college  algebra,  shall  I  say, 
it  is  defined  in  this  way.  Suppose  you 
have  a  slab  of  material  through  which 
a  beam  of  x-rays  or  light  or  energy  of 
any  kind  whatsoever  is  passing.  The 
beam  has  a  certain  intensity  before 
it  strikes  the  slab  of  material,  and  it 
is  reduced  in  intensity  afterward. 

We  measure  the  intensity  before  it 
reaches  the  material  and  after  it 
comes  out,  as  shown  in  formula  above. 

DOCTOR  COOLIDGE:  I  would 
like  to  call  attention  to  one  thing,  how 
different  that  is  from  the  sloppy 
method  that  has  always  been  used,  up 
to  the  time  of  Professor  Richtmyer's 
work.  Up  to  that  time  we  had  the 
x-ray  tube  up  there,  and  we  had  the 
ionization  chamber,  and  we  had  the 
different  thicknesses  of  absorbers,  but 
we  had  any  mixture  of  x-rays,  never 
twice  alike. 

It  depended  on  a  great  many  condi- 
tions, on  the  wave  form  of  the  circuit, 
and  various  other  things,  so  that  as 
people  went  ahead  and  measured  the 
absorption  coefficient  of  the  rays  up 
to  this  time,  the  thing  had  no  mean- 
ing. It  was  useful  for  some  purposes, 
but  it  had  no  clean-cut  meaning. 

You  could  not  tell  from  your  re- 
sults what  particular  mixture  of  x-rays 
you  had  to  give  those  results.  You 
could  fix  up  an  infinite  number  of  mix- 
tures, all  of  which  would  give  exactly 
the  same  result. 

But  now  Professor  Richtmyer,  with 
these  curves  which  he  has  shown  us, 
has  some  clean-cut  data  on  the  trans- 
parency if  you  will,  of  different  ma- 
terials to  x-rays  of  different  kinds. 

When  T  was  in  Germany  recently, 
one  of  the  German  physicians,  who 
was  working  in  this  field,  was  disap- 
pointed, indeed,  to  hear  that  Profes- 
sor Richtmyer  had  done  this  work. 
The  importance  of  it  had  been  recog- 
nized there,  but  it  had  not  been  done. 
It  is  absolutely  fundamental  work.  Tf 
we  knew  the  wave  form  of  the  high 
tension  current  voltage  that  we  are 
using  on  tubes,  with  the  different 
types  of  apparatus,  which  are  used, 
it  would  be  possible,  from  Professor 
Rich tmiy cr's  data,  to  calculate  every- 
thing there  is  in  regard  to  absorption 
ami  scattering  of  radiations  in  the 
tissues  of  the  body.  There  would  be 
no  need  of  further  experimental  work. 

As  a  matter  of  fact,  we  lack  suffi- 
cient data,  at  the  minute,  perhaps,  on 
wave  forms  with  the  various  machines 
you  arc  using  for  that  to  be  com- 
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pletcly  carried  through,  but  you  can 
make  a  great  many  useful  applications 
of  Professor  Richtmyer's  data  today. 

For  example,  if  you  admit  certain 
things — I  won't  go  into  it  too  deeply, 
because  I  want  to  say  a  few  words 
about  il  in  my  talk  later — but  if  you 
admit  certain  things  in  connection 
with  therapy,  then  you  can  say  from 
Professor  Richtmyer's  data  there  is 
no  use  at  all  in  trying  to  get  rays 
more  penetrating  than  to  a  certain 
point,  because  you  can  see  from  this 
data,  that  in  the  case  of  water,  the 
tissue  is  going  to  be  pretty  nearly  the 
same  density.  Of  course,  that  the  fac- 
tor that  causes  the  reduction  in  in- 
tensity of  the  x-ray  beam  as  it  pene- 
trates the  tissues  is  not  absorption  in 
the  ordinary  sense,  but  it  is  scatter- 
ing, and  his  data  shows  you  that  scat- 
tering over  a  very  wide  range  of  pene- 
trating powers  of  wave  length  is  in- 
dependent of  the  wave  length.  So 
after  you  get  up  to  a  certain  penetrat- 
ing power,  there  is  no  use  at  all  in 
going  further  in  that  direction,  so  far 
as  trying  to  increase,  for  example,  in 
other  language,  trying  to  increase  the 
ratio  of  depth  dose  to  skin  dose,  be- 
cause after  you  get  to  that  point,  the 
thing  that  causes  the  diminution  of  in- 
tensity is  scattering,  and  you  don't 
help  that  by  going  to  more  penetrat- 
ing radiations. 

T  don't  want  to  take  too  much  time. 
I  would  much  rather  hear  Professor 
Richtmyer. 

MR.  MORRISON:  I  [hare  only, 
just  a  question  to  ask.   The  absorp- * 


tion,  you  found,  was  proportional  to 
the.  cube  of  the  wave  length.  I  did 
not  get  a  chance  to  see  that. 

DOCTOR  RTCHTMYKR:  I  shall 
not  say  "proportional  to",  but  a  "lin- 
ear function  of",  which  is  a  different 
thing. 

Here  is  absorption,  and  here  is  wave 
length.  If  it  is  proportional  to  the 
cube  of  the  wave  length,  it  would  start 
out  at  this  point,  which  is  not  true. 
Tt  starts  out  here. 

MR.  MORRISON:  That  is  a  con- 
stant? 

DOCTOR  RTCHTMYKR:  The 
cube  of  the  wave  length  multiplied  by 
some  constant,  with  this  added,  gives 
you  the  absorption. 

CHAIRMAN  TYLER:  Is  there 
any  further  discussion? 

DOCTOR  RICHTMYER:  Thank 
you,  Mr.  Chairman.  I  might  add  just 
one  more  thing.  Again,  from  a  physi- 
cal standpoint,  it  is  only  absorbed 
energy  which  can  produce  a  physical 
or  a  physiological  effect.  You  know 
that  from  your  actual  experience  with 
the  optical  spectrum.  If  you  put  out 
two  beakers  in  the  sunshine,  one  clear 
water,  and  one  with  India  ink.  the  one 
with  Tndia  ink  in  the  water  will  warm 
more  rapidly,  because  it  absorbs  more 
rapidly. 

So  from  this  data  we  can  get  some 
notion  of  the  amount  of  the  absorbed 
energy,  and  it  is  only  the  absorbed 
part  of  the  energy  that  can  possibly 
produce  a  phvsical  or  a  phvsiological 
lor  a  chemical  effect.  (Applause) 


Roentgenographs  Diagnosis  of  a  Three  Months 

Pregnancy 

F.  H.  Kuegle,  m.  d.  ,  Sioux  City,  Iowa. 


TPHE  clinical  signs  and  symp- 
^  toms  of  pregnancy  are,  as  a 
rule,  so  clear  cut  that  the  obstetri- 
cian has  no  difficulty  in  establish- 
ing a  diagnosis  by  the  end  of  the 
third  month  of  gestation.  There 
is,  however  an  occasional  case  in 
which  the  physical  findings  leave 
the  examiner  in  considerable 
doubt  so  that  no  definite  conclu- 


sion can  be  reached.  This  is  par- 
ticularly true  in  young  and  vigor- 
ous primiparae  in  whom  there  is 
no  relaxation  or  softening  of  the 
generative  organs  and  in  whom 
vaginismus  is  excited  by  examina- 
tion. 

The  writer  was  recently  called 
upon  to  make  an  x-rav  examina- 
tion of  such  a  case  with  a  view  of 
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THREE  MONTHS  PREGNANCY 

definitely  reaching  a  diagnosis. 
This  was  done  with  considerable 
misgivings,  since  no  report  in  the 
literature  of  a  successful,  roent- 
genograph^ diagnosis  of  a  three- 
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ooo.  which  necessitated  a  rela- 
tively long  exposure.  By  follow- 
ing this  technic,  the  writer  be- 


lieves that  there  should  be  no  dif- 


ficulty in  showing  a  three  months' 


months  pregnancy  could  be  re-  pregnancy  in  a  high  percentage  of 
called.  cases. 


In  this  case,  the  history  is  so 
clear  that  there  is  little  doubt  that 
the  pregnancy  is  under  three 
months.  This  is  borne  out  by  the 
size  and  shape  of  the  fetal  shadow 
on  the  roentgenogram  and  by  the 
fact  that  it  lies  low  in  the  true 
pelvis.  It  is  in  the  upright  posture, 
measures  2-y\  inches  vertically  and 
i 1 1  inches  transversely.  The  two 
femora  are  clearly  shown,  as  are 
also  the  umbilical  cord  and  the 
placental  attachment. 

The  technic  of  the  exposure  was 
as  follows.  A  duplitized  film, 
double  screen  and  30  MA.  radia- 
tor type.  Coolidge  tube  were  used. 
The  tube  was  energized  with  25 
MA.  current  at  a  voltage  of  42,- 


What  Say? 

A  man  by  the  name  of  Sprague 
wrote  a  beautiful  story  in  a 
recent  issue  of  the  Saturday  Even- 
ing Post  in  which  he  had  a  whole 
lot  to  say  about  the  "stand-off  sys- 
tem" in  big  business — from  the 
angle  of  too  many  office  boys  and 
secretarial  artists. 

But  he  missed  the  big  story — 
one  that  has  all  the  merits  of  truth 
t.n  well  as  the  freedom  of  fiction. 
The  fact  is,  business  pretty  gen- 
erally has  been  on  a  "stand-off" 
basis  tor  quite  some  time.  And  it 
seem*  vet  to  be  a  case  of  who  can 
stand  the  other  fellow  off  longer. 

Any  practicing  physician  or 
surgeon  will  testifv  to  these  facts. 
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The  Importance  of  the  Correlation  by  the  Roent 
penologist  of  the  Clinical  and  Roentgen  Ray 
Findings  in  Pathological  Conditions. 

Samuel  B.  Childs,  m.  d.,  Denver,  Colo. 


IT  MAY  seem  superfluous  to 
*  state  that  in  a  very  large  num- 
ber of  the  eases  referred  to  the 
roentgenologist,  accurate  and  re- 
liable information  can  be  furn- 
ished from  the  x-ray  evidence 
alone.  This  class  of  cases  does 
not  engage  our  attention  in  this 
paper.  Tn  the  obscure  or  doubtful 
cases,  however,  the  writer  has 
found  that  the  evidence  obtained 
from  the  personal  examination 
and  the  clinical  history  of  the  pa- 
tient frequently  adds  materially  to 
the  ability  of  the  roentgenologist 
to  correctly  interpret  the  x-ray 
findings. 

It  is  taken  for  granted  that  all 
cases  are  referred  to  the  roent- 
genologist solely  for  the  benefit 
of  the  patient  and  for  the  greatest 
assistance  that  can  be  rendered  in 
making  an  accurate  diagnosis.  On 
this  hypothesis  the  title  of  this 
paper  is  based  and  any  deductions 
from  the  paper  apply  especially  to 
those  roentgenologists  who  do  not 
limit  their  x-ray  diagnosis  to  some 
particular  field. 

Let  us  for  a  moment  consider 
the  status  of  the  roentgenologist 
at  the  present  time.  Are  there 
not  some  who  attempt  to  make  a 
diagnosis  in  all  pathological  condi- 
tions  from   the   x-ray  evidence 
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alone?  Tf  their  opinion  is  sub- 
stantiated by  conclusive  proof 
their  skill  in  interpretation  is  en- 
viable, but  the  writer  never  ex- 
pects to  reach  that  degree  of  effici- 
ency, for  his  observation  is  that 
I  lie  more  closely  the  roentgenolo- 
gist traces  his  findings  to  the 
operating  table,  the  more  he  is 
convinced  that  several  conditions 
can  produce  x-ray  evidence  so  sim- 
ilar, that  in  one  case,  a  certain 
disease  is  demonstrated,  while  in 
another,  apparently  the  same 
x-ray  condition  is  detected,  but  a 
different  lesion  is  found  to  pro- 
duce it.  This  applies  not  only  to 
the  diagnosis  of  certain  pathologi- 
cal conditions  in  the  softer  struc- 
tures of  the  body,  but  also  in  the 
denser,  for  some  forms  of  bone 
disease  are  extremely  difficult  to 
differentiate  from  the  x-ray  evi- 
dence alone.  If  these  observations 
are  correct  we  need  additional 
data  not  furnished  by  the  x-ray 
to  aid  us  in  obtaining  greater  ac- 
curacy in  diagnosis. 

We  are  also  aware  that  there 
is  a  comparativelv  small  number 
of  practitioners  who  presume  to 
make  their  own  deductions  from 
the  plates  made  bv  a  roentgenolo- 
gist not  employed  by  them  as  an 
assistant.    This  admits  of  two  in- 
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ferences,  either  the  roentgenolo- 
gist is  considered  incapable  of  cor- 
rectly interpreting  the  x-ray  evi- 
dence or  else  the  physician  or  sur- 
geon by  the  aid  of  his  knowledge 
of  the  clinical  findings  in  the  case 
feels  more  competent  to  make  a 
correct  diagnosis  by  correlating 
the  combined  evidence.  In  either 
case,  the  roentgenologist  is  at 
fault  by  his  failure  to  qualify  him- 
self so  that  he  can  make  a  more 
accurate  diagnosis  in  a  given  num- 
ber of  cases  than  any  physician  or 
surgeon  who  devotes  only  a  com- 
paratively small  part  of  his  time 
lo  the  study  of  x-ray  data.  By 
his  failure  o  qualify  himself,  the 
roentgenologist  is  considered  a 
laboratory  assistant. 

Is  it  not  true  that  some  of  us 
are  subject  to  just  criticism  in 
many  instances  for  attempting  to 
read  too  much  into  our  plates? 
Do  we  devote  sufficient  time  and 
study  to  .anatomy,  clinical  medi- 
cine and  clinical  surgery  ?  Should 
not  the  experience  we  have  ac- 
quired in  these  lines  give  us  a 
more  comprehensive  view  of  the 
problem  in  obscure  clinical  pathol- 
ogy before  we  attempt  their  diag- 
nosis by  the  x-ray  alone  ?  Do  we 
realize  the  great  responsibility  as- 
sumed by  the  roentgenologist  in 
diagnosis  and  do  we  thoroughly 
equip  ourselves  by  adequate  prep- 
aration to  meet  this  responsibility? 
If  so,  then  only  can  we  expect  to 
have  the  judgment  necessary  for 
correct  interpretation,  which  will 
entitle  us  to  be  considered  as  diag- 


nosticians or  consultants  and  not 
laboratory  assistants.  In  present- 
ing a  subject  such  as  indicated  by 
the  title  of  this  paper,  the  writer 
asks  your  indulgence  for  any  per- 
sonal allusions  as  it  is  believed 
that  the  citation  of  a  few  cases 
will  illustrate  the  thoughts  in- 
tended to  be  conveyed  better  than 
any  other  means. 


Case  I.  A  few  years  ago  a  pa- 
tient was  sent  from  an  eastern 
city  for  tuberculosis  of  the  lungs; 
this  diagnosis  was  made  following 
an  x-ray  examination  of  the  chest. 
The  case  was  referred  to  the 
writer  and  upon  the  chest  plate, 
in  the  right  lung  just  below  the 
hilus  in  the  line  of  the  descending 
bronchus,  was  a  dense  circum- 
scribed shadow  not  unlike  that  so 
frequently  found  in  calcified  tu- 
berculous nodules  in  this  area,  ex- 
cept for  its  unusual  shape.  There 
were  also  changes  in  the  base  of 
this  lung  which  simulated  the  ap- 
pearance of  tuberculosis.  The  pa- 
tient's history  disclosed  the  fact 
that  a  number  of  her  teeth  had 
been  removed  under  a  general 
anaesthetic  some  time  prior  to  her 
being  sent  to  Colorado,  and  that 
upon  regaining  consciousness 
there  was  a  cough  which  had  per- 
sisted and  been  her  main  symptom. 
Xo  cough  was  present  prior  to 
the  operation  described.  With  this 
history  the  dense  nodule  was 
readily  identified  as  a  molar  tooth 
and  the  changes  noted  at  the  base 
were  considered  secondary  to  the 
presence  of  the  foreign  bod  v.  The 
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tooth  was  subsequently  removed 
and  the  patient  speedily  regained 
her  health.  The  error  in  the  orig- 
inal diagnosis  was  evidently  due 
to  the  failure  to  obtain  the  clinical 
history. 

Case  II.    A  man  thirty 


years 

of  age  was  referred  from  a  dis- 
tant town  in  Colorado.  He 
brought  a  note  from  his  physician, 
slating  that  carcinoma  of  the 
stomach  was  suspected.  The  pa- 
tient presented  a  marked  cachexia, 
experienced  great  difficulty  in  re- 
taining any  kind  of  food,  had 
lost  about  thirty  pounds  in  weight, 
and  was  easily  exhausted.  Our 
examination  failed  to  disclose  any 
organic  disease  of  the  gastroin- 
testinal tract  and  pernicious 
anemia  was  suspected  by  exclu- 
sion. It  was  suggested  that  the 
patient  be  referred  to  a  laboratory 
man  for  a  blood  examination. 
This  was  consented  to  and  the 
typical  picture  of  the  disease  sus- 
pected was  found.  In  this  case, 
the  diagnosis  was  made  from  the 
correlation  of  the  clinical  and 
laboratory  evidence  and  the  nega- 
tive x-ray  findings. 

In  the  gastro-intestinal  examin- 
ations of  people  past  middle  life, 
the  writer  has  been  impressed 
with  the  fact  that  various  abdo- 
minal symptoms  are  alleged  that 
simulate  closely  those  present  in 
an  organic  lesion  of  the  viscera 
and  yet  not  sufficient  evidence 
is  found  at  the  x-ray  examination 
to  warrant  the  existence  of  those 
symptoms.    There  is  evidently  an 
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organic  basis  for  the  symptoms  as 
the  situation  always  seems  serious 
to  the  patient.  We  have  also 
noted  that  the  x-ray  evidence  dis- 
closed either  cardio  vascular  dis- 
ease or  else  a  high  blood  pressure 
record  was  found,  generally  with 
evidence  of  cardiac  insufficiency. 
No  attempt  is  made  to  give  an 
accurate  explanation  of  the  abdo- 
minal symptoms  in  these  cases, 
hut  a  plausible  one  seems  to  be 
that  certain  pathological  changes 
in  the  heart  and  aorta  produce 
symptoms  which  are  referred  to 
the  gastro-intestinal  tract  due  to 
the  fact  that  the  nerve  supply  of 
of  each  is  derived  from  the  same 
trunk  of  the  sympathetic  system 
or  possibly  these  symptoms  are 
caused  by  an  atheromatous  condi- 
tion of  some  of  the  arteries  with- 
in the  abdominal  cavity. 

Case  III.  A  man  of  fifty-eight 
vears  of  age  was  referred  with  a 
probable  diagnosis  of  gastric  ul- 
cer. He  had  many  of  the  typical 
svmptoms  of  this  disease,  was  ex- 
tremely weak,  prostrated  and 
short  of  breath,  but  nothing  from 
our  examination  was  found  to  in- 
dicate disease  of  the  stomach,  or 
furnish  evidence  of  any  disease 
of  the  alimentary  tract.  The 
heart  and  aortic  shadows  showed 
evidence  of  cardio  vascular 
changes,  although  the  heart 
shadow  was  only  moderately  en- 
larged. From  the  correlation  of 
the  clinical  symptoms,  mainly 
shortness  of  breath  and  prostra- 
tion, the  x-ray  evidence  from  the 
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heart  and  aorta,  an  opinion  was 
given  the  attending  physician  that 
the  stomach  symptoms  were  prob- 
ably clue  to  cardio  vascular  dis- 
ease. At  the  time  of  our  examin- 
ation the  apex  of  the  heart  was 
just  outside  the  nipple  line.  Sub- 
sequently I  was  informed  that  in 
a  few  days  the  apex  beat  was  still 
more  to  the  left  of  the  nipple  and 
the  area  of  heart  dullness  was 
considerably  increased.  In  about 
two  weeks  this  area  had  markedly 
increased  and  the  patient  died 
from  cardiac  dilatation. 

A  correlation  of  all  the  evidence 
at  our  disposal  is  considered  par- 
ticularly advisable  in  a  case  that 
has  received  an  injury,  while  in 
the  employ  of  a  corporation  or  an 
individual,  for  the  question  of 
compensation  for  damages  is  al- 
ways to  be  considered  a  possibility 
and  fairness  to  both  sides  fre- 
quently demands  that  our  opinion 
be  based  upon  such  correlation. 
The  following  case  is  a  good  ex- 
ample. 

Case  IV.  A  young  man  who 
had  been  in  the  employ  of  a  rail- 
road for  a  few  days  alleged  that 
while  engaged  in  construction 
work,  he  had  slipped  and  fallen, 
doubling  his  left  knee  under  him, 
and  as  a  result,  had  sustained  a 
disabling  injury.  When  he  was 
brought  to  the  hospital  two  days 
after  the  injury,  adhesive  strips 
covered  the  greater  part  of  the 
joint  and  over  these  was  a  band- 
age. After  the  dressings  were 
removed  some  swelling  was  appar- 
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ent  about  the  joint  but  the  general 
appearance  of  the  knee  did  not 
indicate  the  probability  that  severe 
traumatism  had  produced  the 
symptoms  of  pain,  local  tender- 
ness and  inability  to  use  the  joint 
of  which  the  patient  complained. 
The  x-ray  demonstrated  that  the 
patella  was  dislocated  to  the  outer 
side  of  the  external  condyle,  but 
the  amount  of  distention  of  the 
joint  generally  found  in  a  recent 
traumatic  dislocation  was  not  de- 
tected. By  correlating  all  the  evi- 
dence, despite  the  alleged  symp- 
toms, an  opinion  was  given  that 
although  the  patella  was  dislo- 
cated, it  was  believed  that  this  dis- 
location was  not  caused  by  his  in- 
jury. When  the  patient  was  in- 
formed that  the  disability  in  his 
knee  was  not  due  to  his  recent  ac- 
cident, he  admitted  that  he  had 
been  able  for  quite  a  time,  fre- 
quently, to  displace  this  patella  at 
will,  and  that  he  could  also,  occa- 
sionally, do  the  same  with  the 
patella  in  his  other  knee.  Further- 
more, he  stated  that  he,  with  the 
aid  of  a  young  man  about  his  own 
age,  who  had  had  some  experience 
in  the  army  in  applying  surgical 
dressings,  had  applied  the  adhes- 
ive strips  and  the  bandage.  He 
was  discharged  from  the  hospital 
and  immediately  returned  to 
work. 

In  this  connection  it  is  well  to 
call  your  attention  to  a  "condition 
which  has  often  confronted  all  of 
us,  namely,  the  examination  of  a 
laborer  who  has  previously  sus- 
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tained  an  injury  to  the  spine  or 
sonic  joint  like  the  hip,  in  which 
are  demonstrated  bone  changes, 
ordinarily  considered  typical  of 
osteo-arthritis.  Let  me  call  to 
your  notice  the  changes  in  the 
bony  structure,  particularly  no- 
ticeable in  certain  parts  of  the 
body,  due  to  pressure  from  occu- 
pation which  are  purely  physiolog- 
ical or  certain  senile  changes  that 
take  place  in  joints  without  actual 
disease  in  the  joints  as  a  starting 
point.  This  subject  was  compre- 
hensively covered  by  Mr.  W. 
Arbuthnot  Lane  in  articles  which 
were  published  in  the  Transac- 
tions of  the  Pathological  Society 
of  London  in  1886,  and  in  Guy's 
Hospital  reports  of  the  same  year. 
Referring  to  the  bone  changes  in 
patients  under  the  above  classes, 
Mr.  Lane  states  "All  these 
changes  have  been  regarded  as  the 
products  of  the  disease  rheuma- 
toid arthritis.  I  think  I  have 
brought  sufficient  evidence  to  show 
that  they  are  the  results  of  the 
transmission  of  pressure." 

From  the  x-ray  examination  it 
is  considered  difficult,  if  not  im- 
possible, to  differentiate  these  bone 
changes  due  to  pressure  from 
traumatic  or  pathological  osteo- 
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arthritis,  so  similar  if  not  identical 
is  the  appearance.  Hence  in  these 
conditions  it  is  extremely  import- 
ant to  obtain  all  the  information 
possible  about  the  presence  of  any 
bone  changes  in  joints  other  than 
those  in  question,  as  well  as  the 
clinical  history  and  previous  occu- 
pation of  the  patient  before  we 
ascribe  such  changes  to  trauma- 
tism. The  medico-legal  question 
of  the  effect  of  traumatism  upon 
these  pressure  changes  above  re- 
ferred to  is  an  entirely  different 
matter. 

The  writer  could  cite  cases  not 
only  in  illustration  of  the  type 
above  referred  to  but  also  of  many 
other  conditions  of  the  body,  in 
which  valuable  assistance  has  been 
rendered  in  the  interpretation  of 
our  findings  by  correlating  other 
evidence,  but  time  does  not  per- 
mit. 

My  conclusions  are  stated  in 
two  sentences : 

Accuracy  in  the  diagnosis  of 
obscure  pathological  lesions  de- 
mands the  correlation  of  clinical 
and  x-ray  evidence. 

The  sooner  the  roentgenologist 
realizes  this  the  sooner  will  he  at- 
tain his  proper  standing  as  a  con- 
sultant. 


Speaking  of  Education 

TALKING  about  headlocks,  the  midwest  farmer  would  like  to 
*  strangle  holds  and  scissors —  know  in  what  banks  Lewis  and 
judging  from  newspaper  accounts,     Steelier  got  their  training. 
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X-Ray  Treatment  of  Leukaemia 

G.  E.  Richards,  M.  D. 

Associate  in  Radiology,  University  of  Toronto. 
Director  of  Department  of  Radiology,  Toronto  General  Hospital. 

^THE  chief  object  in  view  in 
*  bringing  forward  this  subject 
at  the  present  time  is  the  convic- 
tion that 


roentgenologists 


;en- 


erally  do  not  take  a  strong  enough 
position  regarding  the  value  of 
roentgen  therapy  in  luekaemia, 
and  secondly,  because  of  the  fact 
that  one  finds  the  profession  at 
large  either  ignorant  of,  or  at 
least  not  convinced  of  the  fact 
that  in  roentgen-ray  therapy  and 
radium,  we  possess  by  far  the 
most  successful  therapeutic  pro- 
cedure so  far  advanced  for  the 
treatment  of  this  disease. 

The  general  opinion  seems  to 
be  that  a  diagnosis  of  leukaemia  is 
tantamount  to  a  death  sentence 
within  one  or  two  years,  and  since 
nothing  can  be  done,  the  patient 
is  given  a  prescription  containing 
arsenic,  and  advised  to  put  his 
affairs  rapidly  in  order. 

While  T  am  forced  to  admit  that 
our  best  efforts  have  so  far  failed 
to  alter  the  essentially  fatal  nature 
of  the  disease,  and  to  agree  that 
in  consequence  the  treatment  of 
such  cases  is  depressing,  yet  there 
is  the  other  side  of  the  picture, 
namely,  the  fact  that  we  can  re- 
store many  of  these  people  to  a 
relatively  normal  state  of  health 
for  long  periods,  and  by  careful 
management  preserve  for  them  a 


number  of  years  of  comparative 
comfort.  These  results  we  are  all 
familiar  with,  but  have  we  suffici- 
ently emphasized  to  the  profession 
just  how  far  superior  the  results 
may  be  to  other  forms  of  treat- 
ment ? 

The  treatment  of  the  disease 
really  resolves  itself  into  a  rather 
rigid  management  of  the  patient's 
life,  and  in  our  experience  of 
twenty-two  recent  cases,  several 
facts  have  so  forcibly  impressed 
themselves  upon  me  that  I  thought 
it  might  be  of  value  to  bring  them 
up  for  discussion. 

In  treating  the  group  of  cases 
here  reported,  we  have  made  an 
effort  to  solve  the  problem  of  cor- 
rect technique  by  reasoning  from 
two  of  the  commonly  accepted 
theories  as  to  the  etiology  of  the 
disease. 

It  is  admitted  that  until  we 
have  more  definite  information  as 
to  the  cause  or  causes,  much  or  all 
of  our  work  must  be  empirical  as 
in  the  past.  But  two  fairly  defin- 
ite lines  of  thought  present  them- 
selves as  a  present  guide,  and  in 
my  belief  these  involve  entirely 
different  conclusions,  and  modes 
of  treatment.  This  is  written  also 
with  an  intimate  knowledge  of 
the  excellent  writings  of  Pancoast 
and  others,  and  more  in  the  hope 
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of  assisting  in  arriving  at  some 
recognized  standard  procedure 
than  in  the  belief  that  anything 
very  new  or  original  is  being 
added  to  the  literature. 

Etiology 

(1)  In  the  first  case  the  dis- 
ease has  been  compared  to  sar- 
coma, and  thought  to  be  essentially 
a  malignant  manifestation  of  the 
blood  and  blood-forming  organs. 

I  f  we  adopt  this  view  our  treat- 
ment must  take  the  form  of  inten- 
sive irradiation  using  a  high 
spark-gap,  heavy  filtrations,  etc. 

(2)  The  second  view  would 
regard  the  process  as  primarily 
and  essentially  a  hyperplasia  of 
the  spleen  and  bone-marrow,  not 
in  itself  malignant  though  produc- 
tive of  changes  incompatible  with 
life.  The  fact  of  the  hyperplasia 
of  course  we  know  to  be  present 
in  both  instances,  but  its  signifi- 
cance is  considerably  altered  in  the 
two  theories. 

We  therefore,  decided  several 
years  ago  to  try  out  the  two  theo- 
ries, basing  our  technique  upon 
these  two  conceptions,  and  al- 
though the  series  of  cases  is  too 
small  to  justify  a  generalization, 
we  have  obtained  so  much  better 
results  from  following  the  second 
line  of  reasoning,  as  to  lead  to 
the  belief  that  it  is  more  than  co- 
incidence. 

We  believe  that  we  may  logic- 
ally draw  an  anology  between  our 
therapy  in  disease  of  the  thyroid 
and  the  present  case.    In  the  thy- 


roid our  best  results  are  obtained 
in  the  active  hyperplasias  with 
great  toxicity.  And  here  we  select 
a  ray,  the  purpose  of  which  is  to 
depress  the  activity  of  the  cell,  and 
inhibit  cell  division,  and  so  cause 
a  return  to  normal  function.  The 
analogy  may  be  pursued  in  Hodg- 
kin's  disease,  except  that  in  the 
latter  it  seems  probable  that  we 
are  confronted  with  at  least  two 
distinct  types  of  the  disease,  de- 
pending upon  certain  biologic  dif- 
ferences in  the  lymphoid  tissue, 
not  as  yet  adequately  described. 
Of  these,  one  will  respond  to  ir- 
radiation, and  the  other  is  almost 
entirely  unaffected.  This  very 
observation,  if  it  is  an  accurate 
one,  leads  too  far  for  the  purpose 
of  the  present  paper,  but  may  ac- 
count for  failures  in  certain  forms 
of  leukaemia  associated  with  ex- 
tensive involvement  of  lymphoid 
tissues  generally. 

The  whole  point  in  the  argu- 
ment is  simply  this:  Our  results 
would  lead  us  to  the  conclusion 
that  better  results  are  to  be  ob- 
tained by  a  technique  designed  to 
depress  the  function  of  cells  which 
are  in  a  condition  of  hyperplasia 
than  by  one  designed  for  the  de- 
struction of  cells.  The  use  of  ter- 
rific irradiation  with  high  spark- 
gap  and  heavy  filtration  will  re- 
sult in  extreme  fibrosis  of  the 
spleen,  and  other  changes  of  a  per- 
manent and  disadvantageous  na- 
ture in  the  medulla  of  bones,  and 
will  not  give  as  good  ultimate  re- 
sults as  a  less  severe  procedure. 
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W  hat  then  may  be  regarded  as 
the  procedure  from  which  we  may 
expect  the  maximum  of  results  in 
the  average  case? 

After  very  careful  study  of  all 
the  available  literature  upon  the 
subject,  and  in  view  of  our  own 
experience,  we  have  adopted  the 
following  as  a  routine,  which  is 
modified  slightly  to  suit  individ- 
ual cases,  but  which  is  adhered  to 
fairly  closely  nevertheless. 

The  irradiation  is  commenced 
upon  the  spleen  using  areas  four 
inches  square,  and  limiting  the 
treatment  to  one  area  each  day. 

This  serves  a  double  purpose — 

(1)  It  almost  entirely  elimi- 
nates the  danger  of  nausea  and  de- 
pression due  to  the  treatment,  and, 

(2)  It  brings  the  patient  grad- 
ually under  the  influence  of  the 
ray  and  the  altered  conditions  re- 
sulting therefrom. 

The  treatments  are  continued 
over  the '  splenic  area  daily  until 
sufficient  have  been  given  to  en- 
tirely cover  it  according  to  the 
usual  method  of  deep  therapy 
The  long  bones  are  then  exposed 
in  rotation,  still  adhering  to  one 
area  of  the  same  size  each  day. 

The  other  factors  we  believe  to 
be  of  great  importance.  The  spark- 
gap  is  six  inches  or  possibly  seven 
inches, — never  more.  Filtration  is 
2  mm.  of  aluminum,  and  through 
this  we  deliver  25  milliampere 
minutes  at  10  inches  distance. 

The  result  is  that  the  patient 
receives  such  an  exposure  each  day 
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for  about  two  weeks,  and  receives 
a  constant  effect,  both  local  and 
constitutional  during  the  whole  of 
that  time. 

A  blood  count  is  made  at  the 
end  of  two  weeks  from  the  date 
of  the  last  treatment,  and  upon 
that  basis  the  necessity  of  further 
treatment  is  determined.  If  the 
count  has  been  considerably  re- 
duced, but  is  not  normal,  the  same 
series  is  repeated  in  exactly  the 
same  order.  And  this  is  contin- 
ued until  the  white  count  reaches 
ten  or  twelve  thousand,  when  all 
treatment  is  discontinued  for  the 
tune.  Blood  counts  are  continued 
every  two  weeks  until  the  count 
begins  to  rise,  and  the  entire  series 
is  then  again  repeated,  even 
though  the  elevation  in  the  count 
had  been  slight.  In  the  average 
case,  which  is  not  extreme  or  far 
advanced,  three  such  series  have 
been  sufficient  to  stabilize  the 
blood  picture  at  a  point  which 
could  be  said  to  be  normal  for  leu- 
kaemia. 

As  soon  as  the  blood  appears 
to  be  stationary,  the  interval  be- 
tween blood  counts  may  be  in- 
creased to  one  month,  but  these 
should  be  insisted  upon  at  monthly 
intervals  during  the  remainder  of 
that  patient's  life. 

This  is  one  of  the  two  outstand- 
ing lessons  which  have  been  im- 
pressed by  the  present  series  of 
cases.  Of  nine  cases  treated  by 
the  above  routine,  six  are  still 
alive  after  three  years,  and  of 
these  four  have  practically  normal 
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blood  pictures,  and  the  spleen  is 
not  palpable  in  any  of  them.  The 
three  who  died  all  departed  from 
the  routine  in  some  particular.  In 
one  of  these  the  patient's  husband 
had  influenza,  during  which  she 
nursed  him  for  two  months,  and 
then  took  an  additional  month's 
holiday.  At  the  end  of  that  time 
her  blood  count  was  up,  myelo- 
cytes which  had  been  absent  had 
reappeared,  and  the  spleen  was 
again  enlarged,  extending  down 
about  two  inches  below  the  costal 
margin. 

Another  patient  whose  blood 
seemed  stationary,  went  away  for 
the  summer,  and  remained  three 
months.  When  he  returned  the 
spleen  had  again  enlarged,  and 
the  count  was  up  with  very  active 
cell  changes. 

The  sec@nd  point  I  emphasize, 
naturally  follows  the  first.  If  the 
spleen  has  been  enlarged,  and  has 
receded  behind  the  costal  margin 
so  as  to  be  nonpalpable,  and  is  then 
allowed  to  enlarge,  the  chance  of 
it  again  responding  to  radiation  is 
very  slight.  In  one  or  two  cases 
I  have  seen  it  do  so.  but  in 
the  majority  it  becomes  hard, 
fibosed,  refuses  to  respond  to  fur- 
ther treatment,  and  this  mav  be 
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accepted  as  a  condition  which  is 
certainly  hopeless.  It  is,  there- 
fore, our  duty  to  so  carefully 
guard  our  patient  that  the  spleen 
once  having  disappeared  shall  re- 
main there.  And  this  is  only  done 
by  frequent  blood  examinations. 
By  doing  so  I  am  convinced  we 
ran  prolong  the  lives  of  our  pa- 
tients much  longer  than  has  been 
possible  in  the  past  or  is  possible 
at  present  by  any  other  method 
of  treatment. 

Similar  results  are  no  doubt  ob- 
tamable  by  radium,  but  it  is  easier 
to  make  the  application  over  the 
larger  area  by  means  of  x-rays. 
In  addition  to  this,  the  majority 
of  the  cases  one  sees  treated  by 
radium  have  palpable  spleens, 
which  are  already  fibrous  and 
hard.  This  I  believe  may  be  pre- 
vented by  less  intensive  x-ray 
dosage,  and  its  prevention  is  a 
very  great  consideration. 

As  to  the  use  of  arsenical  prep- 
arations, we  have  thought  there 
was  a  better  response  in  those 
cases  in  whom  arsenic  was  pres- 
ent in  the  blood  at  the  time  the 
treatment  was  being  given,  and 
have  continued  it  accordingly. 
Benzol  has  not  been  used  in  any 
of  the  present  series  of  cases. 
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Injection  of  the  Sphenoid  Sinuses  With  a  Suspen- 
sion of  Barium  Sulphate 

Maximilian  J.  Hubeny,  m.  d.,  Chicago,  III. 

?VHE  roentgen  method  of  exam-  logical  conditions  make  such  a 
*   ination  has  been  utilized  to  a    procedure  possible. 


Figures  I.  to  X..  inclusive,  represent  different  views  of 
same  patient,  in  which  a  unilateral  injection  was  made. 


Fig:.  T. — Case  Xo.  193SS — Lateral 
radiogram  before  injection. 

very  extensive  degree  in  several 
important  fields  such  as  urology, 
gastroenterology,  and  pulmonary 


Fig.  II. — Lateral  radiogram  after  in- 
jection. 

Through  the  kind  co-operation 
of  Dr.  John  A.  Cavanaugh,  the 
examination  of  the  sphenoid  sin- 


Fig.  III. — Case  Xo.  1938S — Posterio- 
anterior  radiogram  before  injection. 

diagnosis,  by  ingestion  or  injec- 
tion of  opaque  substances.  Nec- 
essarily the  anatomical  or  patho- 


Fig.  TV. — Posterc—anterioT  radiogram 
after  injection. 

uses  was  undertaken  for  the  pur- 
pose of  showing  their  size,  shape 
and  position,  also  if  possible  to 
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note  the  proximity  of  adjoining  cavity  which  may  be  regular,  ir- 

structures    and    determine    the  regular,  large  or  small,  depending 

cause  of  neighborhood  symptoms,  upon  the  amount  of  re-absorption 

The  sphenoid  sinuses  occupy  the  of  spongy  bone    which  has  oc- 


Fig.     V. — Case     No.     193S8 — Right  Fig.     VI. — Right     oblique  position 

oblique  position  before  injection.  after  injection. 

body  of  the  sphenoid  bone,  being  curred.    The  sinuses  are  separated 

situated  directly  behind  the  eth-  from  one  another  by  a  septum, 

moid  capsule  at  the  posterior  and  which,  like  that  of  the  frontal 


Fig.     VII. — Case    No.     19388 — Left  Fig.    VIII. — Left    oblique  position 

oblique  position  before  injection.  after  injection. 

superior  portion  of  the  nasal  cavi-  sinuses,  may  be  considered  as  a 
ties.  In  the  fully  developed  stage  continuation  of  the  nasal  septum, 
the  sphenoid  sinus  represents  a    Along   the   anterior  attachment 
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this  septum  is  usually  in  the  me- 
dian line,  but  as  it  extends  back- 
ward, it  frequently  deviates  to  one 
side,  thus  making  one  side  larger 
than  its  fellow.  Complete  absence 
of  this  partition,  throwing  both 
sinuses  into  one  large  cavity  with 
a  single  ostium,  has  also  been  ob- 
served. 


( i )  deviations  of  an  inter-sinus 
septum,  (2)  over-reabsorption, 
causing  unnatural  enlargement  of 
the  cavity  and  prolongations,  (3) 
over-extension  of  the  posterior 
ethmoidal  cells. 

Under  deviations  of  the  septum 
we  have  inequalities  in  the  size 
and  shape  of  the  two  sinuses.  This 


Fig.  IX. — Case  No.  19388 — Water  s 
position  before  injection. 

The  ostium  of  the  sinus  is  sit- 
uated in  the  nasal  portion  of  the 
wall,  usually  in  the  upper  third 
and  seldom  below  the  median  line. 
Whether  it  lies  close  to  the  nasal 
septum  appears  to  depend  Iargely 
upon  the  depth  of  the  sphenoeth- 
moidal recess,  as  the  deeper  the 
recess  the  further  away  from  the 
median  line  it  seems  to  find  its 
location.  The  position  of  the  os- 
tium in  relation  to  the  sinus  floor 
is  similar  to  that  found  with  the 
maxillary,  namely,  in  a  very  un- 
favorable position  for  drainage. 

There  are  many  peculiar  cell 
formations  and  anomalies  exhib- 
ited by  the  development  of  the 
sphenoid.    These  may  be  due  to 


Fig.  x. 
jection. 


•Water's  position  after  in- 


may  be  slight  and  confined  to  the 
posterior  portion  or  be  so  great 
as  to  practically  throw  both  sin- 
uses into  one  large  cavity,  with  a 
small  cell  representing  the  other 
sinus,  in  the  anterior  portion.  Or- 
dinarily the  curvature  is  in  the  an- 
teroposterior direction,  but  it 
sometimes  also  takes  on  a  lateral 
deviation,  thus  placing  one  sinus 
in  relation  to  the  sella  turcica, 
both  the  cavernous  sinuses  and 
both  the  optic  nerves.  Incomplete 
septa  are  frequently  formed  on  the 
posterior  sinus  wall.  These  some- 
times are  so  large  as  to  lead  one 
lo  think  of  a  triple  sinus. 

Over-reabsorption  often  causes 
the  sinus  to  be  prolonged  in  vari- 
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bus  directions  (a)  into  the  lesser 
wings  and  clinoid  processes,  (b) 
into  the  anteroinferior  angle;  (c) 
into  the  pterygoid  processes. 

When  re-absorption  extends 
into  the  lesser  wings  and  clinoid 
processes,  the  sinns  encroaches 
upon  the  optic  nerve,  often  to  such 
an  extent  that  the  nerve  comes  to 
lie  almost  within  the  sinus  cavity 
The  importance  of  this  anatomical 
configuration  cannot  be  over  esti- 
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maxillary  sinus  is  in  direct  relation 
with  the  sphenoid,  only  a  thin  par- 
tition of  bone  separating  the  two 
cavities. 

This  formation  is  rare,  but 
when  present  is  particularly  favor- 
able for  operation  on  the  sphenoid 
via  the  maxillary  sinus  route. 

Re-absorption  into  the  ptery- 
goid processes  causes  circum- 
scribed depression  to  be  formed  in 
the  floor  of  the  sinus,  thereby 


Fig.  XI. — Case  No.  19401 — Postero-anterior  radiogram 
with  left  sphenoid  injected. 


mated,  especially  in  connection 
with  ophthalmic  complications  re- 
sulting from  infection  of  the 
sinus  mucosa. 

When  the  sinus  extends  into 
the    anteroinferior    angle,  the 
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and 


?    ™&  .    —  poor 

lavage  in  case  of  suppuration. 

Over-extension  of  the  posterior 
ethmoidal  cell.  Occasionally  the 
sphenoid  sinus  is  poorly  devel- 
oped; a  posterior  ethmoidal  cell 
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pushing  it  downward  and  back- 
ward and  occupying  the  place 
where  the  sphenoid  is  normally 
situated.  thereby  forming  a 
spheno-ethmoidal  cell.  Under 
these  circumstances  the  posterior 
ethmoid  cell  is  then  in  relation  to 
the  optic  chiasm  and  pituitary 
body.  Xot  infrequently  this  cell 
is  in  relation  to  the  splenoid  sinus 
of  the  opposite  side,  and  if  dis- 
eased, it  could  easily  communi- 
cate the  infection  to  this  cavity. 


Fig.  XII. — Case  No.  19401 — Left 
oblique  position  after  injection  of 
left  sphenoid. 


From  the  above,  it  will  readily 
be  appreciated  that  the  sphenoidal 
sinuses  are  difficult  to  portray 
with  a  fair  degree  of  certainty, 
even  though  a  comprehensive  x- 
ray  study  is  made.  It  is  not  in- 
timated that  the  following  should 
be  used  as  a  routine  diagnostic 
measure,  but  in  cases  where  the 
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symptoms  are  obscure,  or  treat- 
ment unresponsive  or  if  the  sinus 
is  suspected  of  being  in  close  re- 
lationship to  the  surrounding 
structure. 

Xot  enough  cases  have  been 
examined  in  this  manner  to  draw 
comprehensive  conclusions,  but  it 
is  hoped  that  the  feasability,  ease 
of  application  and  apparent  harm- 
lessness  will  stimulate  others  to 
apply  this  method  of  examination 
in  selected  instances. 

Technique:  The  opaque  me- 
dium (barium  sulphate  suspended 
in  a  solution  of  malted  milk  )  is 
injected  into  the  ostium,  after  the 
latter  has  been  dilated  and  anes- 
thetized, until  over-flow  exists. 
Then  mop  away  any  solution  out- 
side of  the  cavity  and  introduce 
cotton  to  prevent  the  liquid  from 
flowing  out,  after  which  the  neces- 
sary plates  are  taken.  The  follow- 
ing positions  were  usually  em- 
ployed : 

fa)  Stereoscopic  postero-anter- 
ior. 

fb)  Two    obliques  (Pfahler's 
views). 

(c)    Lateral  (stereoscopic  where 
possible) . 

After  the  radiograms  have  been 
taken,  the  sinuses  are  drained  and 
irrigated  with  sterile  water.  So 
far  no  untoward  results  have  been 
encountered. 
Pibliography — 
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By  way  of  preface,  it  is  perhaps 
well  to  say  that  this  is  not  a  new 
publication.  Its  clothes — its  general 
appearance  has  been  altered  some- 
what in  response  to  the  breath  of 
Spring,  which  has  blown  upon  our 
cheeks  so  kindly  during  the  past  few 
days  when  we  were  walking  in  the 
shadow  of  the  proverbial  ground  hog. 
All  we  are  trying  to  do  is  to  con- 
tinue a  very  estimable  undertaking, 
set  in  motion  several  years  ago  by 
some  cf  the  early  members  of  The 
Radiological  Society  of  North  Amer- 
ica. We  are  grateful  to  them  because 
we  are  enjoying  some  of  the  bene- 
fits of  that  peculiar  foresight  and  fine 
fortitude  which  was  sufficient  justifi- 
cation for  their  undertaking,  and 
which  enabled  them  to  look  far 
enough  into  the  future  to  see  the  im- 
portance to  the  Society,  to  the  medi- 
cal profession  generally,  and  to  the 
public  at  large  of  a  journal  devoted 
exclusively   to    the   advancement  of 


Our  Policy 

WHEN,  as  sometimes  happens,  a 
careful  observer  of  current  affairs 
turns  the  pages  of  a  scientific  publica- 
tion such  as  this,  he  may  argue  about 
the  plan  of  mechanical  production,  or 
the  technique  of  the  general  scheme 
of  things,  but  if  he  is  at  all  honest 
with  himself,  if  he  applies  a  few  of 
the  principles  experience  has  taught 
many  of  us  to  use  as  a  measure  of  our 
fellowmen's  conduct,  he  will  instantly 
admit  that  the  thoughts,  the  ideas,  and 
the  opinions  expressed  are  those  of 
men  animated  by  high  purpose,  by 
men  whose  constant  urge  is  to  add 
something  really  worth  while  to  the 
sum  total  of  practical  scientific  knowl- 
edge concerning  the  uses  and  benefits 
cf  Radiology.  He  will  also  admit,  if 
he  examines  the  pages  of  this  particu- 
lar publication  at  all  carefully  '.hat 
more  than  all  else,  the  men  who  delve 
into  the  hidden  mysteries  of  the 
science  of  x-ray  are  human  as  he  is 
human. 

Watch  "The  Journal" 


Radiology. 

Radiology  is  still  in  its  infancy,  so 
far  as  its  uses  and  benefits  have  been 
discovered  and  applied.  What  shall 
we  say  of  it,  then,  when  those  pio- 
neers of  the  profession  to  whom  we 
owe  such  a  sensible  obligation,  con- 
ceived the  Journal  of  Radiology  as  a 
medium  for  the  interchange  of  ideas? 
How  shall  we  compass  their  vision 
and  their  understanding?  How  shall 
we  compensate  their  efforts,  except  in 
the  one  and  only  way  they  would 
have  us  compensate  them,  that  is,  by 
making  The  Journal  a  reproduction  of 
the  high  ideals  which  sustained  them 
in  all  their  arduous  labors? 

Time  is  exceedingly  fleet  of  foot. 
The  problems  of  today  are  not  those 
of  yesterday.  Consequently,  there  is 
an  obvious  value  in  this  publication 
for  those  more  active  brains  of  the 
profession,  those  men  who  are  con- 
stantly striving  to  co-ordinate  and 
harmonize  the  best  there  is  in  Radi- 
ology with  the  accumulated  knowl- 
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edge  of  the  centuries  concerning  the 
practice  of  medicine  and  surgery. 

In  this  way  only  can  we  justify  our 
claims  on  the  time  and  efforts  of  those 
leaders  of  the  profession,  who,  be- 
cause they  realize  a  deep  sense  of 
social  duty,  respond  to  that  constant 
urge  of  scientific  development  and 
progress  which  decrees  that  their  in- 
dividual knowledge  and  experience 
shall  become  public  knowledge  and 
experience. 

On  behalf  of  those  men  who  have 
so  generously  supported  The  Journal 
in  times  past,  those  who  are  now 
carrying  its  burdens,  and  those  who 
will  assume  its  responsibilities  in 
future,  we  want  to  say  that  they  have 
given  and  will  continue  to  give  the 
most  recent  thought  on  the  subject 
of  Radiology.  They  are  men  and 
women  who  stand  in  the  forefront. 
Each  name  is  a  guarantee  that  what 
they  have  written  is  worth  reading 
and  that  it  is  the  product  of  mature 
thought.  With  no  apology,  because  of 
their  contributions  The  Journal  has 
been  and  will  contiue  to  be  a  well- 
balanced  composite  of  the  meditated 
opinions  of  the  greatest  specialists. 

From  all  of  which  the  policy  and 
purpose  of  The  Journal  may  be  in- 
ferred. Let  every  man  interested  in 
Radiology,  in  any  sense  whatever,  ap- 
preciate the  increasing  purpose  which 
controls  our  every  effort  and  give 
The  Journal  the  consideration  and 
support  it  deserves  as  an  instrumen- 
tality devoted  to  the  common  good. 

We  believe  that  Radiology  stands 
just  now  on  the  verge  of  an  era  of 
great  accomplishment.  Wherefore,  we 
bespeak  your  tolerance  if  occasionally 
we  seem  so  small  of  stature  in  a  big 
field — we  hope  you  will  appreciate  the 
thousand  petty  distractions  which 
sometimes  well-nigh  overwhelm  even 
those  men  who  see  big  things  in  the 
future  and  endeavor  by  their  great- 
ness of  view  to  prepare  us  for  the  full 
fruition  of  our  opportunity. 


We  make  no  claim  of  belonging  to 
that  class.  We  are  glad  that  charity 
permits  us  to  pick  up  the  crumbs 
which  fall  from  the  table  at  which 
master  minds  alternately  feast  and 
diet.  But  we  are  mindful,  nevertheless, 
that  each  of  us  can  and  should  add  his 
mite  so  that  our  combined  purpose 
will  ultimately  be  achieved,  and  our 
ideals  be  thereby  incarnated. 


Summer  Meeting 

THE  program  for  the  Summer  Meet- 
ing, which  will  be  held  at  Hotel 
Lennox,  at  Boston,  June  3rd  and  4th, 
is  well  under  way  and  promises  some 
mighty  fine  things  of  an  instructive 
nature. 

Those  contemplating  attendance 
should  make  hotel  reservations  im- 
mediately by  writing  direct  to  the 
management.  This  admonition  is 
worth  considering,  because  the  man- 
agement informs  us  its  accommoda- 
tions are  almost  entirely  engaged  even 
at  this  early  day. 

So  if  you  plan  on  going  to  Boston 
in  June — and  you  cannot  afford  to  do 
anything  else — telegraph  or  write  now 
for  your  rooms. 


The  Radiologist  A 
Consultant 

THE  development  of  radiology  dur- 
ing the  past  few  years  has  been  so 
rapid  that  there  are  many  problems 
which  are  not  quite  definitely  settled. 
Amongst  these  problems  is  the  posi- 
tion of  the  radiologist  in  the  medical 
profession. 

The  specialty  of  radiology  is  really 
such  a  broad  one.  touching  every 
phase  of  medicine,  that  it  necessitates 
the  most  thorough  training  in  the 
fundamental  subjects  of  medicine.  It 
really  means  that  the  radiologist  must 
be  as  well  equipped  as  the  internest  in 
order  to  make  correct  interpretation 
cf  the  findings  in  individual  cases.  The 
paper  by  Dr.  S.  B.  Childs,  published 
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in  this  issue,  brings  to  our  attention 
this  fundamental  necessity.  It  is  our 
opinion  that  radiologists  themselves 
can  really  elevate  the  profession  by 
preparing  themselves,  as  Dr.  Childs 
has  suggested.  The  man  who  does  not 
strive  toward  this  kind  of  practice  will 
really  in  time  become  little  short  of  a 
technician.  For  years  we  have  felt  the 
necessity  of  this  kind  of  preparation 
so  that  in  our  teaching  we  have  used 
the  following  postulates: 

The  x-ray  shows  only  three  things — 

1.  Change  in  density. 

2.  Change  in  form. 

3.  Change  in  movability. 

The  interpretation  of  these  changes 
must  be  based  upon  a  knowledge  of — 

1.  Anatomy. 

2.  Physiology. 

3.  Pathology. 
Combined  with — 

1.  The  clinical  history. 

2.  The  physical  findings. 

3.  The  laboratory  findings. 

The  man  who  is  content  to  make 
only  the  x-ray  picture  follows  the  path 
of  least  resistance.  He  can  never  ex- 
pect to  rise  to  the  position  of  a  medi- 
cal consultant. 

Throughout  the  entire  course  which 
is  given  to  medical  students  we  con- 
stantly impress  upon  them  the  neces- 
sity of  correlating  all  of  the  findings 
about  the  patient,  using  the  x-ray  find- 
ings along  with  the  history,  the  clini- 
cal findings  and  the  laboratory  find- 
ings. 


Right  on  the  Nose 

O  PEAKING  of  the  work  of  the 
^  League  of  Nations  at  Geneva, 
M.  Viviani,  head  of  the  French 
delegation,  said: 

"We  would  accomplish  lit- 
tle, if  in  taking  steps  to  pre- 
vent future  wars,  we  over- 


looked the  almost  equal  dan- 
ger of  Bolshevism.    *    *  * 

The  only  preventative  is  In- 
ternational Economic  Har- 
mony, which  must  be  accom- 
plished throughout  the  world 
as  it  is  now  accomplished  by 
individual  states." 

Thus,  we  have  another  straw 
pointing  the  direction  toward 
which  public  opinion  is  blowing, 
and  likewise,  we  have  another  in- 
dication that  if  the  United  States 
desires  to  maintain  a  place  in  the 
forefront  of  world  affairs,  com- 
mercially and  financially,  we  must 
give  serious  consideration  to  both 
the  possibilities  and  probabilities 
of  international  economics. 

Certainly  with  all  the  facts  be- 
fore them,  it  is  not  the  part  of 
wisdom,  foresight  and  intelligent 
future  planning,  for  American 
business  men  to  "pass  the  buck" 
and  forget  what  the  morrow  may 
bring  forth. 

M.  Viviani  has  hit  upon  the 
most  profound  principle  of  all, 
when  he  says  that  the  future  de- 
velopment and  progress  of  the 
world  must  be  based  upon  inter- 
national economic  harmony. 

That  may  sound  platitudinous, 
but  even  platitudes  may  border  on 
the  practical  and  contain  a  germ 
of  intelligence.  Civilization  has 
always  advanced  in  proportion  to 
the  security  with  which  people  ob- 
tain their  bread  and  butter.  We 
think  the  situation  is  no  different 
now. 
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Ar0W  Roentgenotherapy  in  Carci- 
noma. 

M.  J.   SlTTEN FIELD,  M.  D. 

Jour.  A.  M.  A.,  January  8,  192 1, 
Vol.  j6,  Page  pp. 

THIS  paper  was  written  on  observa- 
tions made  during  a  visit  to  Ger- 
many in  the  summer  of  1920,  and 
covers  the  advances  made  there  in 
one  and  one-half  years.  Technique  in 
deep  therapy  has  made  great  changes, 
in  particular  the  establishment  of  ac- 
curate measurements  has  made  pos- 
sible the  exact  dosage  in  malignant 
and  benign  tumors. 

With  old  apparatus  an  effective 
penetration  of  3  to  5  cm.,  80,000  to 
140,000  volts,  absorption  of  all  rays 
vvitn  3  mm.  of  lead,  were  the  limits, 
in  order  to  secure  sufficient  penetra- 
tion at  all  depths  many  portals  of 
entry  were  required.  Now  there  are 
being  used  newer  types  of  apparatus 
capable  of  generating  180,000  to 
220,000  volts,  requiring  25  mm.  of  lead 
to  stop  the  ray  and  having  an  effec- 
tive radiation  of  10  cm. 

To  stand  the  extra  strain  three  new 
tubes  have  been  produced. 

1.  The  Lilienfeld  tube. 

2.  The  Muller  Siede-rohre,  a  water- 
cooled  tube. 

3.  The  Furstenau-Coolidge,  an  im- 
proved Coblidge. 

This  improvement  in  apparatus  has 
given  for  use  a  spark  of  at  least  16  to 
18  inches.  It  has  made  possible  the 
production  of  a  homogeneous  ray. 
That  is,  there  is  a  point  in  a  bundle  of 
rays  where  no  longer  is  it  possible  to 
change  the  ray  by  further  filtration 
without  simply  reducing  all  the  rays. 
This  is  possible  with  .8  cm.  of  copper. 

Two  instruments  for  the  exact 
measurement  have  come  into  use. 
They  are  the  electroscope  of  Wulf 
and  the  ionizing  chamber  of  the  new 
iontoquantimeter  of  Szillard. 

Thus  it  is  possible  with  220,000  volts 
to  obtain  a  30  per  cent  homogeneous 
ray  at  a  depth  of  10  cm.  Add  to  this 
10  per  cent  for  secondary  radiation, 
give  this  thru  front,  sides  and  pos- 
teriorly, and  the  total  is  over  100  per 
cent  that  all  parts  will  receive.  Bio- 
logically, 100  per  cent  is  considered 
an  erythema  dose.    5  to  95  per  cent 


will  destroy  cancer  cells,  60  per  cent 
sarcoma  cells,  and  25  per  cent  the 
ovaries.  Thus  with  a  pathological  and 
anatomical  knowledge  of  the  patient, 
it  is  possible  to  give  the  full  dose  all 
at  one  sitting,  thus  preventing  stimu- 
lation and  damage  to  the  skin  and 
connective  tissue.  The  protection  of 
the  bladder  and  rectum  can  be  made 
effective.  Fortunately  they  stand 
mgher  dosage  than  the  skin. 

In  Bumm's  clinic  in  Berlin,  cancer 
of  the  uterus  is  radiated  through  four 
tields;  one  large  one  over  the  entire 
abdomen,  one  directed  from  the  back 
and  one  from  each  side.  The  distance 
is  30  cm.  and  .8  mm.  of  copper  for 
nitration;  the  voltage  is  180,000  to 
2uO,UU  with  a  16  inch  spark  gap;  ninety 
minutes  to  an  area,  making  in  all  360 
minutes.  Thus  a  patient  is  treated  con- 
tinuously for  six  hours.  On  account 
of  the  severe  blood  changes,  the  pa- 
tient receives  blood  by  transfusion  and 
rests  a  few  days  in  bed.  Wintz  had 
treated  about  3,000  cases  of  uterine 
cancer  in  seven  years.  Seventy  per 
cent  of  cancers  of  the  body  were  ar- 
rested over  four  years.  In  cervical 
cancers  45  per  cent  were  alive  after 
four  years.  The  population  of  this 
town  is  but  27,000.  Seven  thousand 
radiations  are  made  in  a  year,  and 
eight  roentgen  apparatus  of  the  latest 
type  are  running  eight  to  ten  hours 
a  day. 

In  the  gynecologic  clinic  of  Opitz 
in  Freiburg  the  focal  distance  used  is 
50  cm.  Four  fields  of  radiation  are 
used  at  120  minutes  each,  thus  con- 
suming eight  hours.  The  results  are 
astounding.  Since  January  1,  1919,  no 
cancer  of  the  uterus  has  been  op- 
erated upon.  Opitz  reported  on  63 
cases  of  cancer  of  the  uterus  thus: 
41  of  the  cervix,  21  of  the  body.  Of 
the  cervix  cases,  22  had  receded,  10 
were  not  influenced,  and  9  had  died. 
Of  the  body  cases,  17,  or  80  per  cent, 
receded;  two  were  not  influenced,  and 
two  patients  died. 

Carcinoma  of  the  breast  is  treated 
by  the  same  hard  ray,  but  less  depth 
is  necessary  and  so  the  tube  is  farther 
away — 70  to  90  cm.  from  the  skin. 
One  area  over  the  breast,  one  over 
the  supraclavicular  area,  one  laterally 
and  one  over  the  back  are  used.  The 
time  runs  from  four  to  eight  hours. 
Morphine  and  scopolamine  are  used. 
He  saw  in  one  day  35  patients  who 
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had  been  rayed  two  t,o  four  years  be- 
fore returning  for  observation,  and 
all  satisfactory.  Now  cases  without 
axillary  involvement  are  given  roent- 
genotherapy rather  than  surgical 
treatment. 

Carcinoma  of  the  prostate  is 
treated  like  a  carcinoma  of  the  uterus. 
Sarcoma  does  not  require  so  much 
dosage.  Osteosarcoma,  tuberculous 
joints,  fistulae  and  osteomyelitis  are 
treated  with  gratifying  results. 

In  uterine  myomas  the  entire  treat- 
ment is  effected  in  one  session  of 
from  one  and  one-half  to  two  hours. 
One  large  field  anterior  and  one  pos- 
terior are  taken.  Each  field  is  radiated 
for  40  minutes;  in  all  80  minutes. 
During  the  treatment  exact  measure- 
ments are  read  from  the  iontoquanti- 
meter  in  the  vagina.  Compression  is 
used  by  some.  In  fibroids,  85  per  cent 
cither  shrink  or  disappear  entirely, 
and  in  virtually  all  cases  castration  re- 
sults. Malignant  degeneration  offers 
no  contraindication. 

SUMMARY 

1.  There  have  been  constructed 
powerful  high-tension  transformers, 
and  induction  apparatus,  with  tubes 
to  accept  from  200,000  to  220,000  volts. 

2.  The  determination  of  the  homo- 
geneous point  and  correct  filtration 
through  copper  and  zinc  has  brought 
about  effective  radiation. 

3.  Exact  dosage  for  carcinoma  tis- 
sue, 90  per  cent  of  a  skin  erythema 
dose;  for  sarcoma  75  per  cent,  and 
for  the  ovary  25  per  cent,  has  been 
established. 

4.  By  the  preoperative  application 
of  radiation  the  danger  of  transplant- 
ing cancer  cells  during  operation  is 
minimized. 

5.  Fibro-myomas  respond  to  one 
treatment  of  from  one  and  one-half 
to  two  hours,  resulting  in  complete 
castration. 

6.  It  is  most  important  that  all 
parts  of  the  tumor  receive  an  even 
and  homogeneous  radiation  sufficient 
to  destroy  all  cancer  tissue  and  thus 
prevent  recurrence. 

7.  Clinical  knowledge  as  to  the 
location  of  the  tumor  and  its  biology 
must  accompany  the  skill  of  the  roent- 
genologist, that  he  may  intelligently 
select  or  combine  surgery,  radium, 
and  the  roentgen  ray. 

8.  My  own  experience  with  this 
new  technic  since  my  return  coincides 
at  present  with  the  work  reported 
abroad,  and  I  hope  to  give  more  de- 
tailed reports  in  the  future. 


Intracranial  Aerocelc  Following 
Fractured  Skull. 

Gilbert  Horrax,  m.  d.,  Boston. 

Annals    of    Surgery,  January. 
iqpi,  Page.  18. 

REPORTS  of  cases  of  air  in  the 
cranial  cavity  as  a  result  of  trauma 
are  rare.  In  putting  on  record  one 
case,  an  examination  of  the  literature 
shows  reference  to  x-ray  evidence  in 
cases  reported  by: 

Luckett,  W.  H.,  Surg.  Gyn.  and 
Obst.,  1913,  xvii.  237. 

Skinner,  E.  H.,  Jr.  A.  M.  A.,  lxvi. 
13,  p.  954. 

I  lines,  G.  W.,  Am.  Jr.  Roentgen- 
ology, 1918,  v.  p.  384. 

Glenard  and  Aimard,  Presse  Medi- 
cale,  xiv,  March  10,  1919,  p.  213. 

Potter,  H.  E.,  Am.  Jr.  Roentgen- 
ology, vi.  1,  1919  p.  12. 

May,  A.  J.,  Am.  Jr.  Roentgenology, 
vi.  4,  1919,  p.  190. 

Handy  has  published  the  technic  and 
findings  in  artificial  ventriculography 
in  Annals  of  Surgery,  lxviii,  1,  1918, 
pp.  5-11.  Also  Bull,  of  John  Hopkins, 
xxx.  336,  1919.  Also  Annals  of 
Surgery,  lxx,  4,  1919. 

This  patient  was  a  girl,  19  years  old, 
injured  on  June  9,  1919.  An  x-ray  ex- 
amination was  made  at  the  time,  but 
no  reference  on  the  x-ray  plate  was 
made  until  July  8,  1919.  By  Septem- 
ber, the  air  had  disappeared  and  had 
caused  no  serious  symptoms.  There 
was  a  compound  comminuted  fracture 
of  the  skull  involving  the  vertex  and 
the  base.  No  operative  measures  were 
indicated,  and  the  patient  was  dis- 
charged. The  following  report  is 
made  on  the  roentgenogram: 

"In  addition  to  this  area  (of 
defect)  there  was  to  be  seen  un- 
derlying the  bony  defect  a  lobu- 
lated  shadow  of  decreased  density 
which  looked  like  a  conglomerate 
mass  of  bubbles,  the  picture  being 
such  as  to  leave  no  doubt  but  that 
this  irregular  area  represented  an 
accumulation  of  air.  Its  extension 
backward  within  the  cerebral  tis- 
sue of  the  left  frontal  lobe  for  a 
ci  m>iderable  distance  was  shown 
by  the  lateral  plate.  The  origin 
of  this  gaseous  matter,  presum- 
ably air,  was  unquestionably  from 
a  crack  involving  the  frontal 
sinus." 
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Two  Hundred  and  Fifty  Opera- 
tions on  the  Gall  Bladder  and 
Ducts. 

Edgar  R.  McGuire,  m.  d. 
Buffalo,  N.  Y. 

Surgery,  Gynecology  and  Obstet- 
rics. Dec,  1921,  Page  J16. 

IT  IS  the  purpose  of  the  reviewer  to 
call  attention  only  to  the  roentgen 
aspects  of  this  excellent  paper.  The 
author  says  that  the  diagnosis  of  gall 
stones  is  usually  not  a  difficult  matter. 
After  a  careful  history  the  x-ray  is 
second  in  importance  in  making  the 
diagnosis.  Its  greatest  value  is  in  the 
negative  information  obtained.  It 
eliminates  the  other  causes  of  pain, 
such  as  gastric  and  duodenal  ulcer. 
He  believes  that  the  time  is  near  at 
hand  when  gall  stones  will  be  as  ac- 
curately diagnosed  by  x-ray  as  renal 
stones  are  today. 


Renal  Tuberculosis  in  Twins 
Herman  L.  Kretschmer,  m.  d. 

Annals    of    Surgery,  January, 
1921,  Page  65. 

THE  points  of  interest  in  these  cases 
are: 

1.  The  occurrence  of  renal 
tuberculosis  in  twin  girls. 

2.  The  youth  of  the  patients. 

3.  In  one  of  the  cases  a  bilateral 
process  was  demonstrated. 

4.  The  demonstration  of  extensive 
calcification  in  renal  tuberculosis  in 
young  individuals. 

5.  Calcification  in  the  bilateral  case 
occurred  in  the  right  kidney. 

6.  In  the  unilateral  case  the  right 
kidney  was  involved,  and  it  showed 
extensive  calcification. 

The  patient  with  bilateral  involve- 
ment was  not  operated  and  died.  The 
other  had  one  kidney  removed  and  is 
doing  well.  The  author  has  this  to 
say  about  the  roentgen  findings: 

"The  amount  of  calcification  in  both 
cases  was  rather  extensive,  as  evi- 
denced by  roentgen  plates.  In  other 
cases  of  renal  tuberculosis,  which 
roentgenologically  showed  evidence  of 
calcification,  the  shadows  seen  were 
very  much  smaller  than  in  either  of 
the  cases  above  mentioned. 


"For  several  years  past,  all  cases  of 
suspected  renal  tuberculosis,  as  welt 
as  assured  cases,  have  been  radio- 
graphed as  a  routine.  It  is  surprising 
how  often  areas  of  calcification  in  the 
kidney  region  are  found;  hence  roent- 
gen ray  examinations  are  dependable 
in  giving  additional  information  which 
in  certain  circumstances  is  not  only 
helpful  but  desirable." 

The  prints  presented  are  patho- 
nomonic  of  renal  tuberculosis  and 
alone  sufficient  for  a  diagnosis,  al- 
though some  primary  and  many  sec- 
ondary clinical  results  are  presented. 


The  Roentgenology  of  Appendical 
Obliteration. 

E.  H.  Skinner,  Kansas  City 
Jour.  A.  M.  A.,  Dec.  11,  1920, 
Vol.  75,  Page  16 14. 

THE  purpose  of  this  contribution  is 
to  postulate  that  the  filling  of  an 
appendix  lumen  in  an  adult  at 
least  30  years  of  age  with  an  opaque 
meal  is  sufficient  to  nominate  such  an 
appendix  as  the  seat  of  chronic  dis- 
ease. The  degree  of  the  pathology  and 
the  need  of  immediate  or  remote  at- 
tention can  only  be  told  by  the  analy- 
sis of  the  case  history  and  the  elim- 
ination of  other  lesions  by  roentgen 
and  clinical  analysis.  • 

The  fermented  milk  and  barium 
have  no  equal  as  a  vehicle.  The  48- 
hour  period  is  the  best  time  to  ob- 
serve the  appendix.  It  fills  by  anti- 
peristalsis,  which  is  best  seen  in  four 
hours,  and  also  by  sedimentation  and 
mere  gravity,  due  to  a  patent  os. 

In  the  analysis  of  appendiceal 
shadows  the  following  points  are 
pertinent. 

1.  Interrupted  filling  shadows 
caused  by  the  presence  of  old  non- 
opaque fecaliths  or  residues. 

2.  Narrowing  of  the  lumen  at  the 
cecal  end  or  along  the  appendical 
canal. 

3.  Bulbous  end  and  narrowed  neck. 

4.  Adhesions  which  kink,  bind  or 

distort. 

5.  Residues  in  the  appendix  after 
the  cecum  has  relieved  itself  of  opaque 
shadows. 

6.  Distinct  tenderness  over  the  ap- 
pendiceal shadow. 

7.  A  fixed  appendiceal  shadow  in 
an}-  part  of  its  outline  except  the  cecal 
end. 
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Authorities  differ  as  to  what  the 
mere  appearance  of  barium  means. 

Case  saj's  it  is  pathological;  George 
that  it  is  present  in  seven  out  of  ten 
of  all  cases.  Several  others  say  that 
it  does  not  pass  into  a  normal  ap- 
pendix. 

Appendices  of  children  fill  easily. 
But  appendices  over  thirty  years  old 
are  in  dispute.  In  the  discussion  the 
following  conclusions  are  reached: 

1.  The  appendix  is  an  organ  of 
physiologic  involution  terminating  in 
oblite  ration. 

2.  It  is  a  lymphoid  structure  with 
a  function. 

3.  It  approximates  and  parallels 
the  tonsils  in  its  normal  life  history. 

4.  The  appendix  may  be  looked 
upon  as  an  abdominal  tonsil. 

The  pathologists  are  divided  on 
their  reports  on  the  age  of  obliteration 
in  appendix.  The  Europeans  quoted 
seem  to  agree  with  the  hypothesis  as 
stated,  and  the  Americans  disagree. 
If  found  present  after  30  it  should  be 
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as  carefully  considered  as  a  source  of 
trouble  as  are  the  teeth  and  tonsils 
when  looking  for  foci  of  infection. 

SUMMARY 

1.  The  appendix  is  a  functionating 

organ. 

2.  It  is  a  lymphoid  structure. 

3.  It  receive^  and  expels  colonic 
contents  normally  during  childhood 
and  adolescence. 

4.  Tt  proceeds  to  physiological 
obliteration  in  adult  life. 

5.  This  obliteration  is  normally  ac- 
complished at  about  the  age  of  30. 

6.  Opaque  filling  of  the  appendix 
is  easily  secured  in  childhood  and 
adolescence  by  meal  and  enema. 

7.  Appendiceal  filling  is  a  matter 
of  sedimentation  widely  patent  as  an 
antiperistalsis.  The  three  operate  in 
childhood  and  adolescence.  Antiperis- 
talsis  is  more  apparent  with  increas- 
ing years,  and  is  the  essential  factor 
in  the  filling  of  appendices  that  are 
not  obliterated  after  thirty  years. 


Roentgen-Ray  Diagnosis  of  Intestinal  Obstruction 
With  Report  of  Cases 

by  Max  Kahn,  m.  d.,  Baltimore.  Maryland. 


and 


ABSTRUCTION  of  the  intes- 
^  tines  may  be  either  congenital 
or  acquired.  Roentgenological^ 
congenital  obstruction  is  rarelv 
seen.  Congenital  obstruction  may 
be  due  to  congenital  stenosis,  con- 
genital deformities,  strangulation 
by  Meckel's  diverticulum  or  the 
result  of  intra-uterine  peritonitis 
forming  peritoneal  bands.  Ac- 
quired obstruction  is  due  princi- 
pally to  strictures  following  ulcer- 
ation, intussusception,  volvulus, 
strangulation  by  bands  produced 
by  peritonitis,  by  foreign  bodies, 
by  tumors  extrinsic  and  intrinsic 
and  tubercular  peritonitis.  Tuber- 
cular peritonitis  is  usually  chronic 
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during  its  progress  is  apt  to 
produce  numerous  and  extensive 
adhesions  about  the  intestines 
causing  obstruction.  The  roent- 
gen-rays  offer  material  aid  to- 
wards the  diagnosis  of  obstruc- 
tion, although  the  etiological  fac- 
tors may  be  difficult  to  determine 
The  point  of  obstruction  may  at 
times  be  determined.  The  roent- 
genoscope  will  reveal  without  the 
opaque  meal  the  distended  bowel 
containing  gas  and  fluid.  This 
distention  is  usually  quite  marked 
in  acute  obstruction  and  can,  as  a 
rule,  be  easily  recognized,  so  that 
in  urgent  cases  this  means  alone 
mav  suffice  for  a  diagnosis  The 
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Opaque  meal,  however,  visualizes 
the  intestines  more  clearly  and 
where  possible  should  be  em- 
ployed. The  use  of  the  meal  does 
not  produce  ill  effects  and  does 
not  endanger  the  patient.  In  the 
small  intestines  the  point  of  ob- 
struction is  difficult  to  localize  un- 
less it  occurs  at  either  extremity 
In  the  large  intestines  the  site  of 
obstruction  can  frequently  be  de- 
termined with  the  opaque  meal 
from  above  and  the  opaque  enema 
from  below.  Roentgenoscopically 
one  may  be  able  to  note  the  in- 
creased persistalsis  proximal  to 
the  site  of  obstruction  in  addition 
to  the  distention.  We  have  never 
seen  anti-persistalsis  in  obstruc- 
tion. In  acute  obstruction  in- 
creased peristalsis  is  not  readily 
seen.  The  roentgenological  char- 
acteristics of  obstruction  of  the 
small  intestines  are  a  distended 
bowel  having  a  reticulated  appear- 
ance containing  gas  and  fluid.  In 
one  of  our  cases  of  chronic  ob- 
struction the  distention  of  the 
small  intestines  at  the  end  of 
eighteen  hours  was  most  marked 
and  roentgenoscopically  simulated 
I  he  large  bowel. 

Case  1.  This  case  was  that  of  a 
white  male,  age  53.  Family  history  is 
negative.  Personal  history,  had  the 
usual  children's  diseases,  but  no  other 
sickness.  He  has  always  been  in  good 
health  until  a  month  previous  to  this 
examination.  Wasserman,  negative. 
Present  illness  complains  of  some 
rolling  and  excessive  motion  of  the  in- 
testines two  or  three  hours  after  eat- 
ing. There  is  no  regular  nausea  after 
meals,  hut  he  has  frequent  vomiting. 


He  usually  vomits  three  to  four  times 
on  two  to  four-hour  intervals.  He 
vomits  no  food,  but  yellow  and  dark 
green  fluid,  occasionally  of  a  brownish 
color.  No  dark  coffee  ground  vomitus. 
No  hematemesis.  No  soreness  of 
abdomen.  The  roentgenological  study 
of  the  gastro-intestinal  tract  May  20th 
and  21st,  1920,  revealed  an  irregularity 
in  the  pyloro-duodenal  region  sug- 
gesting deformity  due  to  adhesions 
causing  stenosis  and  delay  in  the  nor- 
mal emptying  time  of  the  stomach. 
The  small  intestines  at  the  end  of 
eighteen  hours  were  greatly  distended, 
had  a  reticulated  appearance  and  con- 
tained gas  and  fluid.  Roentgenograms 
made  at  hourly  intervals  after  eigh- 
teen hours  revealed  the  small  intes- 
tines constantly  distended.  The  diag- 
nosis of  obstruction  in  the  pyloro-duo- 
denal region  and  of  the  small  intes- 
tines, probably  in  the  region  of  the 


Case  I. — Fig.  I. — Note  marked  dis- 
tention and  reticulation  of  the  small 
intestine.  Obstruction  due  to  adeno- 
carcinoma of  the  jejunum.  Also  note 
the  irregularity  in  the  pyloro-duo- 
denal region,  due  to  a  band  of  ad- 
hesions, causing  stenosis. 

jejunum,  was  made.  Operation  by  Dr. 
Bloodgood  May  31st,  1920.  His  notes 
of  the  operative  findings  arc  as  fol- 
lows: No  fluid.  A  band  of  connective 
tissue  with  fat  extends  from  the  lesser 
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to  the  greater  curvature  constricting 
the  pylorus.  When  this  was  divided 
the  patency  of  the  pylorus  was  re- 
stored. The  gall  bladder  was  dis- 
tended, walls  thin,  no  stone  present. 


Case  I. — Fig.  II. — Same  as  Fig.  I., 
several  hours  later.  The  distention 
and  reticulation  of  the  small  intes- 
tine persisted  for  over  thirty  hours. 

There  were  adhesions  between  the 
i' all  bladder  and  duodenum  easily  sep- 
arated. The  duodenum  was  not  dilated 
but  instead  of  it  being  huge  it  was  a 
distinct  S,  suggesting  it  had  been  di- 
lated, but  there  was  no  evidence  of 
ulcer  of  duodenum  or  stomach.  The 
stomach  was  somewhat  dilated,  but 
apparently  empty.  The  appendix  was 
long  and  free,  the  cecum  normal.  On 
lifting  up  the  omentum  and  transverse 
colon,  loops  of  rather  collapsed  in- 
testines presented  themselves.  On  in- 
troducing the  hand,  the  operator  felt 
and  withdrew  a  huge  loop  of  jejunum. 
It  was  of  the  diameter  of  an  adult 
colon,  thick  walled  and  the  distention 
extended  up  to  the  mesenteric  vessels. 
There  was  a  definite  ring  stricture. 
The  length  of  this  distended  gut  was 
about  four  feet.   It  is  the  gut  which 


allows  in  the  x-ray.  There  arc  no  ad- 
hesions. Xear  the  stricture  is  a  pal- 
pable gland.  Rc-ection  was  done  with 
isolation  and  ligation  of  the  mesen- 
teric vessels  removing  the  glands. 
Two  inches  of  the  gut  below  the 
stricture  and  eleven  inches  above  was 
rem  >ved.  This  long  piece  was  re- 
in*.ved  because  there  was  a  patch  of 
white  tissue  on  the  peritoneum,  sug- 
ge-ting  that  it  had  been  adherent  to 


C  ive  I  -  -Fig.  I  I  !■ — I  ?.<'sect  ed  jejunum. 
Note  pntch  on  the  peritoneum,  sug- 
gesting that  it  had  been  adherent  to 
the  stricture. 


Case  I. — Fig.  IV. — Another  view  of 
rejected  jejunum.  Arrow  points  to 
stricture. 

the  stricture.  The  small  jejunum  be- 
low the  stricture  was  inverted  as  the 
appendix  is  done,  the  larger  closed, 
as  colon.  A  lateral  anastomosis, 
Bloodgood's  method,  was  done,  the 
ends  pointing  in  opposite  directions, 
interrupted  silk  sutures  being  used. 
The  abdominal  wound  was  closed  with 
buried  catgut.  Silver  wire  through  and 
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through.  No  shock.  Gross  Pathology. 
At  the  position  of  the  stricture  there 
was  a  small  area  like  cancer.  The 
frozen  section  showed  adeno-carci- 
noma.  This  is  the  first  cancer  I  have 
observed  in  the  small  intestines. 


Case  I. — Fig.  V. — Jejunum  cut  open, 
revealing  stricture  due  to  adeno- 
carcinoma. 

Case  2.  White  male,  age  51,  mar- 
ried, occupation  clerk.  Personal  his- 
tory, he  has  had  the  usual  children's 
diseases.  Has  otherwise  never  been 
ill  excepting  that  he  has  been  troubled 
with  hemorrhoids  for  the  past  twenty- 
rive  years.  .-Present  illness:  Three 
weeks  ago  intense  pains  in  his  abdo- 
men began  and  lasted  the  four  follow- 
ing days.  The  day  after  the  beginning 
of  the  pains  he  vomited.  The  vomitus 
was  fluid  of  a  yellow  color,  no  hema- 
temesis,  no  coffee  ground  vomitus.  He 
had  no  bowel  movement  for  the  four 
days  from  the  beginning  of  the  pains. 
Purgatives  appeared  ineffectual  and 
caused  vomiting.  He  was  relieved  of 
the  pains  after  bowel  movement,  fol- 
lowing an  enema.  At  present  he  has 
very  little  pain,  but  has  lost  about 
rive  pounds  in  weight  in  the  past  three 
weeks.  On  palpating  the  abdomen  im- 
mediately above  the  umbilicus,  pain 
is  elicited.  No  tumor  mass  at  this  time 
is  palpable.  A  roentgenological  study 
of  the  gastro-intestinal  tract  was  made 
July  14th  and  15th,  1920.  The  stomach 


was  negative  for  organic  lesion.  There 
was  a  delay  in  the  emptying  time  of 
the  small  and  large  intestines.  At  the 


Case  IT. — Fig.  VI. — Note  distended 
and  reticulated  appearance  of  the 
:  mall  intestine.  Obstruction  due  to 
a  number  of  contracted  rings  shut- 
ting off  segments  about  four  inches 
long. 


Case  II. — Fig.  VII. — Forty-eight 
hours  after  barium  ingestion  reveals 
the  head  of  the  barium  column  only 
as  far  as  the  right  half  of  the  trans- 
verse colon,  suggesting  possible  ob- 
struction of  transverse  colon. 

end  of  twenty-four  hours  there  was 
considerable  barium  in  the  small  in- 
testines, which  appear  markedly  dis- 
tended and  apparently  contain  a  small 
amount  of  gas  and  fluid,  suggesting 
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obstruction.  At  the  end  of  forty-eight 
hours  there  was  some  barium  remain- 
ing in  the  cecum,  ascending  colon  and 
as  far  as  the  right  half  of  the  trans- 
verse colon.  A  barium  enema  visual- 
izes practically  the  entire  colon  with 
the  exception  of  an  area  in  the  sig- 
moid and  a  small  area  in  the  descend- 
ing colon.  These  filling  defects  in  all 
probability  are  not  organic.  Impres- 


Case  II. — Fig.  VIII. — Barium  enema 
proves  there  is  no  obstruction  of  the 
transverse  colon.  Arrow  points  to 
•  where  band  of  adhesions  was  found 
in  the  sigmoid  producing  constric- 
tion. 

sion — The  delay  in  the  emptying  time 
of  both  the  large  and  small  intestines, 
with  the  marked  distention  of  the 
small  intestines  is  strongly  suggestive 
of  obstruction  in  the  region  of  the 
le-wer  jejunum  or  upper  ileum.  Opera- 
tion by  Dr.  McGlannan  July  27th, 
1920.  The  operative  note  is  as  follows: 
Left  rectus  incision.  The  small  in- 
testine was  spastic  and  there  were  a 
number  of  contracted  rings  shutting 
off  segments  about  four  inches  long. 
The  sigmoid  was  carefully  explored 
and  one  band  divided  near  its  upper 
part.  Nothing  could  be  felt  in  the 
pelvis  nor  in  the  cecum.  The  small 
intestines  were  carefully  explored,  be- 
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ginning  at  the  cecum.  About  two  feet 
away  we  brought  up  a  loop  from 
which  there  projected  a  little  band 
which  had  evidently  been  recently 
torn.  It  was  covered  with  a  blood  clot 
and  situated  opposite  the  mesentery 
on  the  wall  of  the  bowel.  This  had 
evidently  been  the  cause  of  the  ob- 
struction.  This  point  was  turned  in 
and  sutured  with  Pagenstecker.  Noth- 
ing else  was  found  in  the  exploration. 
Abdomen  closed  with#0  chromic  in 
all  layers  except  the  skin,  where  silk 
worm  gut  was  used.  Diagnosis: 
Chronic  intestinal  instruction.  In- 
flammatory band. 

Case  3.  White  female,  age  45. 
.Married.  Personal  history  unimpor- 
tant excepting  that  she  has  been 
operated  on  twice,  once  in  July,  1901. 
The  patient  does  not  remember  the 
nature  of  this  operation.  Operated  on 
the  second  time  in  May,  1908,  when 
the  pelvic  organs  were  all  removed. 
She  was  at  the  same  time  operated  on 
lor  hemorrhoids.  Present  illness  be- 
gan  December  30th,  1914,  at  about  6 
P.  M.,  before  patient  ate  supper,  with 
severe  pain  in  the  lower  part  of  the 
abdomen.  The  patient  tried  to  eat 
supper  but  the  pains  became  more 
severe.  She  was  awake  all  night  with 
intense  pain.  She  saw  her  physician 
on  the  morning  of  December  31st, 
1914,  and  called  him  twice  later.  The 
patient  felt  nauseated  and  vomited, 
but  had  no  bowel  movement.  She  was 
brought  to  Saint  Agnes  Hospital  in 
the  evening  of  December  31st  suffer- 
ing intense  pain  in  the  lower  abdomen. 
A  roentgenoscopic  examination  was 
made  soon  after  the  patient  was  ad- 
mitted. The  findings  were  as  follows: 
The  intestines  appeared  greatly  dis- 
tended with  gas,  and  apparently  also 
contained  some  fluid.  The  distention 
was  particularly  more  marked  in  the 
small  intestines.  Owing  to  the  condi- 
tion of  the  patient  it  was  thought  in- 
advisable to  subject  her  to  further 
examination.      Operation  December 
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31st,  1914,  by  Dr.  McGlannan.  His 
note  of  the  operative  findings  follows: 
High  left  rectus  incision.  Small 
amount  of  clear  fluid.  No  obstruction 
found  at  splenic  flexure.  Dilated  loop 
of  gut  felt  in  lower  abdomen.  Wound 
packed  with  large  Boston  pads  and 
covered  with  a  towel.  Second  incision, 
a  low  left  rectus  near  the  median  line. 
Large  amount  of  clear  fluid.  Long 
loop  of  ilium  (two  feet)  near  the 
lower  end  markedly  dilated  and  dis- 
colored. There  are  adhesions  between 
the  loops  of  bowel  and  also  adhesions 
between  the  bowel  and  parietal  pelvic 
peritoneum.  These  adhesions  (2)  are 
very  thick  and  the  bowel  had  become 
twisted.  The  adhesions  were  cut  and 
loops  relieved.  Diagnosis:  Acute  ob- 
struction of  the  small  intestines  caused 
by  post  operative  adhesions. 

In  summarizing,  we  feel  that 
obstruction  of  the  intestines  can, 


as  a  rule,  be  demonstrated,  and  is 
characterized  in  the  small  intes- 
tines by  distention,  the  bowel  hav- 
ing a  reticulated  appearance  of 
containing  gas  and  fluid.  The 
etiological  factors  concerned  in 
obstruction  and  the  points  of  ob- 
struction in  the  small  intestines 
are  usually  difficult  of  demonstra- 
tion. In  the  large  intestines  the 
point  of  obstruction  can  frequent- 
ly be  demonstrated  from  above 
and  confirmed  by  enema.  In  acute 
obstruction,  where  the  condition 
of  the  patient  prevents  an  ex- 
tended study,  the  roentgenoscopy 
examination  alone  is  of  great  help. 
Where  possible  roentgenograms 
should  be  made. 


X-Ray  Treatment  of  Epidermophyton  Infection 

of  the  Feet 

W.  S.  Lawrence,  m.  d.,  Memphis,  Tenn. 


HPHE  suggestions  offered  in 
*  this  paper  were  gathered  from 
the  treatment  of  not  more  than 
twenty  cases  of  this  disease,  dur- 
ing the  past  eight  months.  The  re- 
sults obtained  have  been  so  highly 
satisfactory,  that  I  feel  inclined 
to  offer  them  for  your  considera- 
tion, doing  so,  however,  some- 
what in  the  nature  of  a  prelimin- 
ary report. 

Epidermophyton  infection  is  by 
no  means  a  rare  or  new  disease. 
In  fact,  it  is  very  common  and 
without  doubt  very  old.  Still  it  is 
onlv  within  the  last  few  vears 


that  it  has  been  established  as  a 
separate  entity,  its  cause  deter- 
mined, its  course  and  symptons 
accurately  described,  and  its  treat- 
ment and  cure  worked  out. 

W  hen  Dr.  Ormsby  and  Dr. 
Mitchell  read  their  excellent  paper 
on  this  subject  before  the  Dermat- 
ological  Section  of  the  American 
Medical  Association  in  June, 
1916,  Dr.  Pusey  remarked  in  the 
subsequent  discussion  that  the  dis- 
ease was  undoubtedly  very  com- 
mon and  equally  undoubtedly  sel- 
dom recognized. 
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Charles  White  in  the  Journal 
of  Cutaneous  Diseases  for  Au- 
gust, 1 919,  says  that  "half  of  the 
authors  of  recent  treatises  on  der- 
matology write  as  if  from  hear- 
say rather  than  from  first  hand 
knowledge,"  and  he  believes  that 
the  bulk  of  the  profession  is  still 
"ignorant  of  the  very  existence  of 
this  condition." 

White  also  speaks  of  curing  a 
patient  this  year  who  had  suffered 
from  this  infection  for  thirty 
years.  A  man  of  wealth  and 
prominence,  who  had  suffered 
much  at  the  hands  of  many  physi- 
cians, who  had  sought  relief  and 
found  it  not — reminding  one  of 
the  tortures  of  Napoleon,  who 
in  spite  of  all  his  pomp  and  power, 
scratched  and  swore  for  twenty 
years,  because  he  was  born  before 
bacteriology  and  after  scabes. 

In  view  of  these  statements,  I 
Ih ink  it  will  not  be  going  too  much 
into  detail  at  this  point  to  give  a 
brief  description  of  the  disease  as 
it  is  generally  seen,  and  to  empha- 
size the  several  points  of  peculi- 
arity which  the  disease  presents 
when  it  attacks  the  feet. 

The  infectious  agent  in  this 
disease  is  the  epidermophyton  in- 
guinale. This  was  definitely 
proved  and  established  by  Sabour- 
aud  in  19 10.  There  is  still  noth- 
ing definitely  knowm  as  to  how 
this  micro-organism  finds  lodge- 
ment within  the  human  skin.  The 
name  given  by  Sabouraud  to  this 
microscopic  plant  would  indicate 
that  the  disease  is  confined  to  the 
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inguinal  region,  but  such  is  by  no 
means  the  case.  On  the  contrary, 
the  disease  may  be  encountered  on 
almost  any  part  of  the  body — 
thighs,  toes  and  feet,  fingers  and 
hands,  the  axilLx,  the  genitalia, 
the  flat  surface  of  the  trunk,  and 
the  scalp.  By  far  the  greatest 
number  of  cases,  however,  occur 
011  the  inner  surface  of  the  thighs 
and  upon  the  feet. 

The  reaction  of  the  skin  to  this 
invading  plant  varies  considerably 
with  the  quality  of  the  skin,  its 
situation  and  the  amount  of  mois- 
ture present.  Therefore  the  clin- 
ical appearance  of  the  disease  is 
not  the  same  in  all  parts  of  the 
body.  There  are  two  symptons, 
however,  which  are  constant,  itch- 
ing and  sharply  localized  areas  of 
redness  or  copper-color.  Itching, 
however,  varies  to  a  great  extent. 
On  the  extensor  surfaces  it  is 
mild,  while  between  the  toes  and 
on  the  labia  it  is  almost  intoler- 
able. 

When  this  organism  finds  lodg- 
ment in  the  feet,  the  reaction  in- 
gendered  presents  a .  clinical  pic- 
ture far  more  characteristic  and 
more  readily  recognized  than  in 
any  other  part  of  the  body.  Here 
the  diagnosis  can  usually  be  made 
clinically,  while  in  other  parts  of 

Apart  from  the  fact  that  this 
fungus  is  so  easily  influenced  by 
the  ray,  there  are  two  other  rea- 
sons why  this  should  be  the  agent 
of  choice  in  treating  this  disease : 
First,  the  x-ray  will  remove  the 
secondary  pathology,  and  in  cer- 
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tain  diseases  the  secondary  pathol- 
ogy persists  after  the  primary 
has  been  overcome.  In  this  case, 
the  secondary  pathology  is  the 
hyperhidrosis  and  the  callous 
formation.  The  x-ray  will  con- 
trol both.  The  second  reason  for 
using  the  ray  is  this  :  Most  of  these 
feet  like  most  most  feet  in  gen- 
eral, have  corns,  hard  or  soft, 
to  add  to  their  discomfort  and 
suffering.  There  is  no  tissue  in 
the  body  much  more  susceptible 
to  the  action  of  the  x-ray  than 
ordinary  corns.  Nor  is  there  any 
other  minor  ailment  which  can 
render  one  more  thoroughly  un- 
comfortable. 

Tn  treating  a  severe  case  of 
epidermophyton  infection  of  the 
feet  with  the  x-ray  we  will  be  able 
to  cure  the  disease  rapidly,  put  a 
stop  to  the  excessive  sweating, 
remove  all  calosities,  and  incident- 
ally rid  the  patient  of  all  corns, 
both  hard  and  soft. 

The  technique  in  the  treatment 
of  these  cases  is  simple  indeed.  I 
mentioned  above  that  the  infect- 
ing organism  is  very  susceptible 
to  the  action  of  the  x-ray.  For 
this  reason  small  doses  will  suffice. 
T  usually  give  at  one  sitting  two- 
thi  rds  of  an  ervthema  dose  of  the 
tinfiltered  ray  to  each  area  in- 
volved— using  about  seven  and 
one-half  inch  penetration.  Fol- 
lowing the  application  of  this 
dose,  cessation  of  all  symptoms 


sets  in  within  twenty-four  hours. 
T  sometimes  say  to  my  patients  go 
and  scratch  no  more,  and  let  me 
see  you  again  in  about  three 
weeks. 

Subsequent  doses  I  think  should 
be  filtered,  for  deeper  penetration 
which  may  or  may  not  be  neces- 
sary, and  because  the  skin  is  less 
likely  to  be  injured. 

The  results  of  the  first  dose  are 
indeed  brilliant  and  rapid.  The 
patient  is  nearly  cured  in  just  a 
few  minutes  treatment,  and  this 
without  sticky  ointments  which 
have  likely  been  used  for  a  long 
time  with  little  or  no  benefit.  But 
in  spite  of  this  brilliant  beginning, 
the  end  is  not  yet.  Some  of  the 
organisms  seem  to  survive,  or  pos- 
sibly the  patient  is  re-infected 
from  his  own  shoes,  and  in  time 
these  begin  to  multiply  and  a  re- 
lapse sets  in,  which  calls  for  fur- 
ther treatment.  For  this  reason 
these  patients  should  be  kept  under 
regular  observation  for  some 
months. 

T  believe  the  best  practice  to  be 
this :  Give  one,  or  possible  two  or 
three  x-ray  treatments  at  proper 
intervals  to  bring  the  disease  rap- 
idly under  control  and  to  relieve 
the  feet  of  secondary  pathology  if 
present,  and  then  prescribe  Whit- 
field's ointment  to  help  complete 
the  cure  and  guard  against  re- 
lapses. 
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Case  1  (106274) 
MR.  O.  O.  P.,  aged  55,  came  to 
the  Clinic  May  19,  191 4,  com- 
plaining of  weakness  and  numb- 
ness of  the  extremities. 

Twenty-five  years  before  the 
patient  had  measured  six  feet  in 
height.  For  the  past  10  or  15 
years  he  had  gradually  decreased 
in  stature.  ..About  five  years  be- 
fore he  noticed  a  slight  pain  in 
hands  and  feet,  not  constant,  but 
associated  with  weakness  and  a 
general  tired  feeling.  He  con- 
tinued to  do  his  work  until  five 
months  before  when  he  was 
obliged  to  use  crutches  and  then 
a  wheel  chair.  He  had  been  pois- 
oned by  wall  paper,  the  arsenic 
causing  swelling  of  the  face  and 
"weeping"  from  the  legs  and 
body.  This  lasted  one  summer. 
He  had  been  a  general  house 
painter  but  stated  that  he  had 
never  had  lead  poisoning.  His 
appetite  had  been  good.  He  had 
been  a  heavy  user  of  tobacco. 
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Clinical  Findings. 
The  patient  appeared  poorly 
nourished,  was  four  feet,  five  and 
three-quarters  inches  tall,  with  a 
marked  kyphosis  of  the  upper  dor- 
sal spine.  A  "cracking"  sound 
was  heard  on  movement  of  the 
spine ;  the  neck  and  lumbar  region 
were  stiff ;  the  chest  had  a  marked 
barrel  shape.  There  was  a  heart 
dullness  of  four  and  one-half 
inches  with  forcible  diffuse  im- 
pulse ;  rough  systolic  murmur  was 
heard  over  the  precordium  with  a 
maximum  intensity  at  the  aortic 
area.  The  patient's  legs  were 
slightly  edematous ;  he  had  a  large 
hydrocele  on  the  left  side.  The 
lungs  were  negative.  The  systolic 
blood  pressure  was  165,  the  dias- 
tolic 105;  the  blood  showed  a  sec- 
ondary anemia,  the  hemoglobin 
bein^  60  per  cent.  The  urine  was 
normal  and  the  Wassermann  test 
was  negative.  No  history  could 
be  obtained  of  enlargement  of  the 
cranium.    The  legs  were  bowed 
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anteriorly,   the  deformity  being 
more  marked  on  the  left  side. 
Roentgenologic  Findings. 
Osteitis  deformans  of  the  left 
tibia  and  spine.  (Fig.  i). 


Fig.  I. — Case  106274 — Tibia,  show- 
ing irregular  bone  absorption, 
thickening,  and  trabeeulation.  Note 
bowing  of  the  tibia  and  arterio- 
sclerosis. 

Case  2  (178377  ) 
Mr.  W.  J.  A.,  aged  51,  came  to 
the  Clinic  November  21,  191 6, 
complaining  of  bladder  trouble. 
Fourteen  years  before  the  right 
testicle  had  been  removed  on  ac- 
count of  tuberculosis.  The  patient 
went  home  and  returned  to  the 
Clinic  April  26,  191 7,  when  the 
right  kidney  was  removed.  Paget's 
disease  was  not  diagnosed. 

The  patient  again  came  to  the 
Clinic  April  3,  1919,  complaining 
of  pain  in  the  right  hip,  clown  the 
back  to  the  thigh  and  right  leg. 
He  had  had  these  pains  for  four 
or  five  years  and  thought  they  had 


become  worse  since  the  nephrec- 
tomy in  191 7.  He  had  similar 
pain  in  the  left  hip  although  not 
so  severe  as  in  the  right.  He  also 
complained  of  a  feeling  of  weak- 
ness in  the  lower  spine. 

Roentgenologic  Findings. 
Osteitis  deformans  of  the  pelvis 
and  the  right  tibia  (Fig.  2). 


Fig.  IT. — Case  178377 — Roentgen  find- 
ings similar  to  those  in  Figure  I. 

Case  3  (178770) 
Mr.  T.  M.  W.,  aged  62,  came 
to  the  Clinic  November  24,  1916, 
complaining  of  "tumor  of  the 
right  thigh,  old  fracture  of  the 
upper  part  of  the  right  femur  and 
loss  of  motion  of  the  right  leg." 

Twenty-five  years  before  he  had 
begun  to  have  weakness  and 
lameness  in  the  right  hip,  which 
gradually  became  worse.  The  leg 
shortened  and  he  wore  an  extra 
heel  for  correction.  The  right  tibia 
had  been  growing  thicker  during 
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the  last  15  years.  January  23,  1916 
he  made  a  mis-step  and  fell  to  the 
'floor  fracturing  the  right  femur. 
He  said  he  did  not  think  the  fall 
was  enough  to  have  broken  a 
"sound  leg".  He  was  put  to  bed 
and  his  doctor  told  him  he  could 
do  nothing  for  him.  Right  months 
after  this  accident  he  noticed  an 
increasing  swelling  of  the  right 
thigh. 

CI  in  ical  Find  inc/s. 

The  patient  was  five  feet,  eight 
inches  tall  and  weighed  150 
pounds.  He  had  a  moderately  firm 
tumor  of  the  upper  third  of  the 
right  femur  and  thigh,  the  circum- 
ference of  the  leg  was  about  three 
times  normal ;  it  was  kept  in  a  po- 
sition of  abduction  and  external 
rotation.  There  was  loss  of  active 
^notion ;  passive  motion  was  slight 
and  painful  in  any  direction.  The 
right  tibia  was  twice  the  normal 
size.  The  Wassermann  reaction 
was  negative. 

Roentgenologic  Findings. 

Osteitis  deformans  of  the  right 
tibia  and  lower  part  of  the  right 
femur.  Mixed-cell  sarcoma  in  the 
upper  half  of  the  femur  with  path- 
ologic fracture  (Fig.  3). 

This  patient  died  at  his  home 
six  weeks  after  leaving  the  Clinic. 
Necropsy  was  not  obtained. 
Case  4  (212968) 

Mrs.  H.  J.  L.,  aged  44,  came  to 
the  Clinic  first  November  5,  191 7. 
complaining  of  pains  in  the  el- 
bows, hips,  and  fingers.  For  two 
vears  her  left  hip,  knees,  and  an- 
kles had  been  stiff.  She  gave  a 
history  of  a  genital  sore,  but  the 
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Fig.  III. — Case  178770 — Irregular 
rarefaction;  thickening  and  trabecu- 
lation  of  the  femur.  This  is  espe- 
cially marked  along  the  convex  sur- 
face of  the  bone. 

Wassermann  reaction  proved  to  be 
negative.  The  general  physical  ex- 
amination revealed  nothing  of  im- 
portance. The  roentgenologic  find- 
ings were  "marked  increased  dens- 
ity of  the  bone  of  the  pelvis  and 
upper  part  of  left  femur,  with 
widening  of  the  shaft ;  probably 
metastasis."  The  patient  was  sent 
home  by  the  consultant  after  hav- 
ing been  given  a  negative  diag- 
nosis. 

January  22,  1910,  the  patient 
returned  to  the  Clinic  complain- 
ing that  the  left  hip  and  knee  had 
become  stiffer  and  the  fingers  more 
painful.  A  roentgen  diagnosis  of 
probable  metastasis  was  again 
made.  The  orthopedist  consid- 
ered the  condition  chronic  osteitis, 
suggestive  of  an  oncoming  Paget's 
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disease  and  advised  re-exanii na- 
tion in  one  year. 

April  5,  1920,  the  patient  again 
came  to  the  Clinic  with  the  same 
complaint.  She  was  called  home 
before  her  examination  was  com- 
pleted, but  the  roentgenograms 
show  the  typical  changes  of  ostei- 
tis deformans  throughout  the  left 
femur  and  hip  and  involving  the 
pelvis.  No  plates  of  the  skull 
were  made  (Fig.  4). 


Fig.  IV.— Case  212968— Left  hip. 
Ivory-like  appearance,  due  to  in- 
creased density  and  thickening. 

Case  5  (213032) 
Mrs.  M.  H.  S.,  aged  45,  came 
to  the  Clinic  November  7,  191 7, 
complaining  of  dizziness,  pain  in 
the  head,  and  failing  sight  and 
hearing,  first  noticed  about  191 6. 
She  began  to  suffer  from  head- 
aches in  the  occipital  and  frontal 
regions  and  noticed  that  her  head 
was  enlarging.  She  had  spells  of 
dizziness  and  falling  to  the  right 
side,  which  lasted  about  one  min- 
ute; she  was  always  sleepy  and 
fell  asleep  in  her  chair  while  talk- 
ing. 


Clinical  Findings. 

1  ne  patient  was  five  feet,  one 
inch  in  height,  and  weighed  130 
pounds.  Her  head  was  large  and 
'square  looking  and  the  temporal 
vessels  were  large  and  tortuous. 
The  roentgenographic  examina- 
tion of  the  skull  showed  the  skull 
bones  increased  in  thickness  and 
a  rarefying  process  in  the  bony 
structure  of  the  vault.  There  was 
a  systolic  murmur  at  the  apex,  not 
transmitted.  Vision  and  pupils 
were  normal,  light  reflexes  were 
sluggish,  the  outline  of  the  right 
disc  was  rather  hazy,  and  the 
nerve  head  somewhat  filled  in.  She 
had  medium  sized  tonsils  and  an 
atrophic  rhinitis.  The  ear  mem- 
branes were  thickened  and  re- 
tracted. The  blood  and  spinal  fluid 
were  negative  to  the  Wassermann 
test.  There  was  a  moderate  jaw 
jerk.  Arm,  knee,  and  Achilles  re- 
flexes were  slightly  increased. 
Plantar  reflexes  and  sensation 
were  normal.  The  coordination 
of  the  left  hand  was  somewhat 
poorer  than  that  of  the  right.  Pro- 
nation and  supination  tests  were 
somewhat  disturbed  in  the  left 
hand;  the  gait  was  uncertain. 

The  Barany  tests  showed  lack 
of  reaction  of  the  semicircular 
canals  on  both  sides  when  stimu- 
lated by  cold  douching;  a  slight 
rotary  nystagmus  on  the  left  side 
was  manifest  and  there  was  tinni- 
tus and  vertigo  on  both  sides,  pos- 
sibly associated  with  the  bony 
changes  in  the  skull. 
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Roentgenologic  Findings. 

Paget's  disease  of  the  skull. 

Case  6  (237362) 

Mrs.  E.  P.,  aged  60,  came  to  the 
Clinic  July  [i,  1918  complaining 
of  tumor  of  the  left  breast  and 
pain  in  the  right  leg.  The  patient's 
left  nipple  had  been  burned  with 
an  electric  needle  18  months  be- 
fore on  account  of  "a  pimple" 
that  ulcerated  and  would  not  stay 
healed  after  being  scabbed  over. 

About  two  months  before  the 
patient  had  noticed  a  lump  in  the 
breast.  It  had  given  no  real  pain 
but  had  enlarged.  Pain  in  the 
right  leg  was  first  felt  eight  or 
ten  years  before.  It  was  worse 
at  night  and  interfered  with 
'deep.  Afterward  it  pained  only 
when  the  patient  first  began  to 
walk  and  when  the  full  weight  was 
put  on  the  leg.  She  had  noticed 
some  discomfort  in  the  left  leg- 
also. 

Clinical  Findings. 
The  patient  appeared  healthy 
and  younger  than  her  age.  She 
weighed  124  pounds  and  was  four 
feet,  eleven  inches  in  height.  A 
tumor  mass  was  noted  in  the  up- 
per half  of  the  left  breast.  The 
right  knee  joint  was  enlarged  and 
a  little  stiffened ;  the  right  tibia 
was  enlarged,  bowed  forward  and 
outward.  The  tonsils  were  mod- 
erately enlarged  and  exuding  pus. 
The  systolic  blood  pressure  was 
t  ^o,  the  diastolic  80.  Examina- 
tion of  the  heart,  lungs,  urine  and 
other  systems  proved  negative. 
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A  radical  amputation  of  the  left 
breast  was  performed.  Operative 
and  pathologic  reports  showed  dif- 
fuse carcinoma  in  the  upper  and 
inner  quadrant  of  the  left  breast, 
probably  secondary  to  Paget's  dis- 
ease of  the  left  nipple,  and  fairly 
extensive  glandular  involvement. 
Roentgenologic  Findings. 

Osteitis  deformans  of  the  right 
tibia. 

Case  7  (238596) 
Miss  L.  T.,  aged  37,  was  ad- 
mitted to  the  Clinic  July  18,  191 8 
complaining  of  aching  in  the  legs 
with  occasional  sharp  pains  and 
paralysis  of  the  left  side  of  the 
face  which  had  begun  four  years 
before  with  quivering  of  the  facial 
muscles  and  pain  behind  the  left 
ear. 

The  patient  stated  that  she  had 
had  the  pains  and  aching  in  the 
legs  since  childhood  and  that  it 
;was  always  much  worse  at  night. 
Her  general  strength  had  de- 
creased and  she  was  unable  to 
walk  far.  She  had  no  earache  or 
headache,  but  became  dull  of  hear- 
ing in  the  left  ear. 

Clinical  Findings. 

The  long  bones  were  found 
roughened  and  enlarged  and  the 
skull  was  enlarged.  The  left  sev- 
enth cranial  nerve  was  paralyzed. 
Marked  pyorrhea  and  enlarged 
tonsils  with  occasional  plugs  were 
found.  The  eyes  were  normal; 
the  urine  showed  a  small  amount 
of  albumin;  the  blood  showed 
slight  anemia.  The  systolic  blood 
pressure  was  it 6,  the  diastolic  76. 
The  Wassermann  and  spinal  fluid 
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reactions  were  negative.  The 
basal  metabolic  rate  was  - 1 . 
Roentgenologic  Findings. 
Osteitis  deformans  of  head,  left 
tibia  and  fibula,  right  femur,  both 
radii  and  ulnae,  several  metacar- 
pals, and  lower  jaw  (  Figs.  5  &  6). 


Fig--  V. — Case  238596 — Increased 
thickening  and  density  at  the  base 
of  the  skull  and  lower  jaw. 


Fig.  VI. —  Case  238596  —  Marked 
thickening  and  density  of  the  radius, 
ulna,  and  metacarpal  bones.  Note 
the  areas  of  rarefaction,  irregularity 
of  outline,  and  absence  of  joint  in- 
volvement. 
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Case  8  (252310) 
Mrs.  A.  B.,  aged  66,  came  to 
Clinic  December  2,  1918  com- 
plaining of  pain  and  stiffness  in 
the  left  hip  with  shortening  of  the 
left  leg. 

Thirteen  years  before  the  pa- 
tient began  having  pain  in  the 
left  hip  causing  a  slight  limp.  The 
pain  continued,  never  very  sharp 
but  constant  and  becoming  worse 
after  exercise.  The  stiffness  in 
the  hip,  shortening  of  the  leg  and 
the  limping  had  grown  gradually 
more  marked  in  the  last  five  years 
and  site  had  not  been  able  to  walk 
w  ithout  crutches.  The  right  knee 
joint  had  been  slightly  stiff  from 
acute  arthritis  29  years  before. 
Clinical  Findings. 

The  patient  was  unable  to  walk 
without  two  crutches;  her  color 
was  good  and  she  appeared  well 
nourished  and  well-developed. 
Her  tipper  teeth  were  artificial ; 
in  the  lower  teeth  pyorrhea  was 
fairly  marked;  the  tonsils  were 
enlarged,  with  plugs.  The  systolic 
blood  pressure  was  140,  the  dias- 
tolic 50.  Urinalysis  showed  a 
moderate  amount  of  albumin  and 
some  ptis  cells;  the  blood  count 
was  normal  and  the  Wassermann 
test  was  negative.  The  left  hip 
could  not  be  rotated  or  abducted, 
but  there  was  good  flexion  and 
extension.  The  thigh  was  curved 
outward  and  the  left  leg  greatly 
shortened.  An  intra-uterine  fi- 
broid was  causing  metrorrhagia 
for  which  radium  was  advised. 
The  examinations  of  the  heart, 
lungs,  abdomen,  and  other  sys- 
tems were  negative. 
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Roentgenologic  Findings. 
Osteitis  deformans  of  the  left 
hip  and  thigh ;  the  right  ilium  and 
femur  showed  marked  bone 
changes.  There  was  general  cal- 
careous arteritis  (Fig.  7). 


Fig.     VII.  —  Case     252310  —  Femur 
thickened  and  bowed. 

Case  9  (302252) 

Mr.  F.  C.  P.,  aged  45,  came  to 
the  Clinic  January  10,  1920,  com- 
plaining of  dull  aching  pain  in  the 
abdomen,  and  a  backache,  of 
about  four  years'  duration.  Jar- 
ring of  the  spine  caused  pain  in 
the  back.  He  had  occasional  dull 
headache.  Three  years  before  he 
had  been  told  he  had  tuberculosis 
of  the  intestines  and  for  18 
months  was  given  a  tuberculin  in- 
jection every  six  days. 

Since  the  first  year  the  pain  had 
been  limited  to  the  lower  abdomen 
and  was  practically  constant.  The 
patient  became  tired  easily  and 
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when  tired  his  legs  ached  and  the 
muscles  trembled.  His  appetite 
was  fair,  his  bowels  regular; 
there  were  no  urinary  symptoms. 
Clinical  Findings. 

The  patient  was  anemic  and 
sick-looking  and  carried  himself 
in  a  slightly  stooping  tattitude. 
The  heart  and  lungs  were  nor- 
mal, pyorrhea  was  marked;  the 
abdomen  was  slightly  distended 
but  no  mass  conld  be  felt.  The 
last  ribs  practically  touched  the 
iliac  crests. 

Examination  of  the  eyes,  ears, 
and  throat  showed  nothing  of  im- 
portance. Urinalysis  showed  a 
small  amount  of  albumin  and  the 
combined  phenolsulphonephthalein 
test  was  normal.  The  examina- 
tion of  the  blood  was  negative  and 
the  Wassermann  test  was  nega- 
tive. 

Roentgenologic  Findings. 
The  roentgenologic  examination 
showed  irregular  absorption  of 


Fig.  VIII.  —  Case  302252  —  Head, 
showing-  thickening-  of  the  skull  and 
irregular  nodular  deposits  of  bone. 

the  vertebrae  and  thickening  in  the 
pelvic  bones,  thought  to  be  metas- 
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malignant 


Fig  x 

tasis.  Xo  primarv 
lesion  could  be  found. 

The  patient  was  fitted  with  a 
back  brace  which  gave  relief  from 
the  pains.  He  returned  to  the 
Clinic  November  26,  IQ20  for  re- 


Case   302252 — Involvement   of   the  sternum. 


examination.  He  was  slightly 
stooped  over  and  both  legs  were 
bowed  forward  and  outward.  He 
said  that  his  head  is  enlarging  and 
that  he  is  about  three  inches 
shorter  than  he  used  to  be.  When 


Fig.  IX. — Ca«e  302252 — Marked  thickening  of  the 
pelvis  and  hips  and  rarefaction  of  the  alae  ilii. 
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his  spine  was  rayed  the  plates 
showed  marked  thickening  and 
eburnation  of  the  spine  and  pel- 
vis. Plates  were  then  made  of 
the  skull  and  other  structures  and 
the  characteristic  bony  changes  of 
osteitis  deformans  were  found  in 
the  skull,  right  clavicle,  sternum, 
and  tibiae  (Figs.  8,  9,  and  10). 

Case  10  (309410) 
Mr.  R.  C.  K.,  aged  60,  was  ad- 
mitted to  the  Mayo  Clinic  March 
18,  1920,  complaining  of  disturb- 
ance of  hearing  and  right  sided 
facial  spasm. 

The  present  trouble  had  begun 
seven  or  eight  years  before  with 
hammering  in  the  right  ear  de- 
scribed by  the  patient  as  being 
"like  the  whistle  in  a  peanut 
roaster",  and  loss  of  hearing  in 
that  ear.  The  ear  had  not  ached 
or  discharged.  The  hammering 
had  been  constant  although  not 
rhythmic  with  the  pulse,  but  a 
rhythmic  noise  accompanied  it 
like  a  muffled  drum  beat.  These 
noises  did  not  increase  in  intens- 
ity, but  other  symptoms  developed 
in  order  of  sequence  as  follows : 

1.  Twitching  of  the  muscles 
of  the  right  eye  beginning  at  the 
outer  corner  gradually  extended 
to  involve  the  muscles  of  the 
whole  right  side  of  the  face.  Oc- 
casionally an  involuntary  spasm 
of  the  right  facial  muscles  closed 
the  right  eye.  A  slight  fullness  of 
the  left  cheek  was  first  noticed 
about  six  months  before.  The  pa- 
tient was  unable  to  whistle  well 
because  of  spasm  of  the  facial 
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muscles.  He  had  never  had  dou- 
ble vision. 

2.  Symptoms  of  incoordina- 
tion were  noted.  The  patient 
could  think  well,  but  found  diffi- 
culty at  times  in  expressing  him- 
self. He  had  had  no  difficulty  in 
writing,  other  than  slowness  and 
some  unsteadiness  of  movements. 
His  memory  had  been  excellent 
for  all  events,  recent  and  remote. 
During  the  past  six  months  he 
had  noticed  difficulty  in  walking, 
was  ataxic  and  uncertain  of  move- 
ments, without  muscular  weak- 
ness. 

3.  The  patient  had  severe 
headaches  at  the  base  of  the  skull 
on  coughing,  associated  with 
transitory  blindness. 

4.  During  the  past  five  years 
the  patient  had  decreased  about 
three  inches  in  stature,  and  his 
head  had  enlarged,  necessitating 
a  change  in  the  size  of  his  hat 
from  7  to  which  is  now  too 
small. 

Clinical  Findings. 
The  patient  was  five  feet,  four 
inches  in  height  and  weighed  135 
pounds.  His  attitude  was  slightly 
stooping,  his  legs  somewhat 
bowed,  his  head  large  and  pyra- 
midal in  shape  with  the  apex 
downward.  The  vessels  of  the 
scalp  were  tortuous  and  sclerotic. 
The  examination  of  eyes  and  ears 
was  negative.  The  urinalysis 
showed  a  small  amount  of  albu- 
min. The  YYassermann  and  spinal 
fluid  reactions  were  negative 
The  blood  count  showed  no  ab- 
normalitv  and  the  basal  metabolic 
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rate  was  +14.  The  neurologic 
examination  showed  nothing  of 
importance,  the  summary  being : 
ptosis  of  the  right  eyelid,  contin- 
ual twitching  from  platysma  to 
right  orbicularis  ocnli,  taste  defec- 
tive, salt  and  sour  being  — 3  on 
both  right  and  left  sides,  Rom- 
bergism,  and  sensory  aphasia  to 
slight  degree.  Mental  and  motor 
apraxia  +1,  +2,  (gradations  on 
a  scale  of  1  to  4).  A  tentative 
diagnosis  of  cortical  lesion  due  to 
bony  changes  was  made  by  the 
neurologists.  The  systolic  blood 
pressure  was  120,,  the  diastolic  60. 
R oen tgenolog ic  Find in < js . 
Paget's  disease  of  the  head  and 
the  left  tibia  (Fig.  11). 


Fig-.  XI. — Case  309410 — Skull  en- 
larged, inner  table  increased  in 
thickness  and  density,  outer  table 
increased  in  thickness,  irregularity 
and  finely  porous.  Nodular  areas  of 
bone  scattered  over  the  vertex. 

Case  11  (318460) 
Mr.  G.  H.  P.,  aged  56,  was  ad- 
mitted to  the  Clinic  June  24,  1920, 
complaining  of  pains  in  the  legs. 
The  patient  had  had  rheumatic 
fever  20  years  before  and  again  in 
five  years.  When  he  was  26  he 
had  renal  colic  and  passed  a  stone. 


He  had  had  a  fracture  of  the  left 
elbow  ten  years  before  and  both 
scapulae  were  fractured  five  years 
later.  He  had  had  a  chancroid  at 
the  age  of  55. 

The  patient  first  noticed  a  dull 
painful  aching  in  the  right  tibia 
at  night  about  three  years  before; 
it  was  relieved  by  rubbing.  Eight 
weeks  before  examination  he  be- 
gan to  have  steady  pain  along 
both  tibiae  accompanied  by  swell- 
ing at  the  lower  third  of  both 
legs.  Bowing  of  the  legs  had  been 
noticed  in  the  last  three  to  four 
years  and  gradual  enlargement  of 
the  head  during  the  last  five  years. 
Clinical  Findings. 

The  patient  was  5  ft.,  6  ins.  in 
height  and  weighed  133  pounds. 
The  skull  was  enlarged,  triangu- 
lar shaped  with  its  base  above  and 
frontal  bones  quite  prominent ; 
the  clavicles  were  thickened  and 
excessively  curved;  the  iliac  crests 
were  thickened  and  the  pelvis ; 
widened,  giving  it  an  increased 
intercristal  diameter ;  and  the 
lower  extremities  were  bowed  out- 
ward and  forward.  The  femora 
and  tibiae  were  thickened,  more 
particularly  the  right  tibia  at  its 
lower  end.  The  arms  appeared 
relatively  too  long.  The  palpable 
arteries  were  tortuous  and  scler- 
otic. There  was  a  large  sized  in- 
guinal hernia  on  the  right  side. 
The  systolic  blood  pressure  was 
142;  the  diastolic  86.  The  eye 
examination  was  negative  except 
for  a  very  slight  evidence  of  ret- 
inal vascular  sclerosis.  Repeated 
urinalysis  showed  a  relatively  low 
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specific  gravity  1013  and  1017. 
and  a  moderate  amount  of  albu- 
min and  occasional  red  and  white 
blood  cells.  The  combined  phenol- 
sulphonephthalein  test  showed  30 
per  cent  excreted  in  two  hours 
and  fifteen  minutes.  The  hem- 
globin  was  70  per  cent ;  the  ery- 
throcytes 4.600,000,  the  leukocytes 
varied  from  9,000  to  16,800,  and 
55  per  cent  of  200  cells  were  poly- 
morphonuclear neuthrophils ;  36 
per  cent  were  small  lymphocytes ; 
8  per  cent  were  large  lymphocytes, 
and  i  per  cent  were  eosinophils. 
The  Wassermann  test  and  the 
neurologic  examination  were  neg- 
ative; the  basal  metabolic  rate  was 
+24. 

Roentgenologic  Findings. 

Paget' s  disease  of  the  head, 
spine,  pelvis,  right  and  left  femur 
and  left  tibia.  On  the  roentgeno- 
grams of  the  kidneys,  ureters  and 
bladder  a  diagnosis  of  metastasis 
in  the  spine  and  pelvis  was  made. 

i 

Fig.  X1T. — Case  31S460 — Involve- 
ment of  the  lumbar  spine  and  sacro- 
iliac region.  The  density  of  bone 
similates  bone  metastasis. 
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Roentgenograms  of  the  head  dis- 
closed the  correct  diagnosis  of 
Paget's  disease  (Fig.  12). 

Case  12  (327522) 
Mrs.  C.  W.  F.,  aged  49,  was 
admitted  to  the  Clinic  August  3, 
1920,    complaining    of  general 
rheumatic  pains  and  bow  legs. 

About  six  years  before  the  pa- 
tient began  to  have  a  general 
heavy  sluggish  feeling,  especially 
when  lying  down.  She  consulted 
a  physician  who  said  the  condition 
was  due  to  lack  of  thyroid  secre- 
tion and  put  her  on  thyroid  ex- 
tract which  she  says  caused 
marked  improvement  in  her  health 
within  one  month.  The  treatment 
was  discontinued  for  three  months 
and  the  symptoms  returned.  She 
was  again  put  on  thyroid  extract, 
one  or  two  tablets  a  week,  with 
improvement,  which  medication 
has  been  kept  up  for  the  last  rive 
years.  Four  years  before  the  pa- 
tient had  had  an  acute  attack  of 
general  neuritis,  the  pains  being- 
most  marked  in  the  left  shoulder, 
and  was  confined  to  bed  for  three 
days.  Since  then  she  had  had  fre- 
quent pains  over  all  the  body, 
aggravated  during  cold  weather. 
Two  years  before  she  sustained  a 
slight  injury  to  the  right  knee. 
Her  physician  drew  attention  to 
the  fact  that  the  bones  of  the  legs 
were  bowed  outward.  The  injury 
to  the  knee  was  apparently  trivial 
and  the  patient  was  up  and  walk- 
ing in  a  few  days.  Subsequently, 
she  had  one  or  two  slight  injuries 
to  the  same  knee,  not  accompanied 
by  locking  of  the  joint  or  swelling. 
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She  thinks  that  during  the  last 
three  years  there  has  been  a 
marked  increase  in  the  bowing  of 
the  legs. 

Clinical  Findings. 

The  patient  was  found  to  be 
well  nourished,  she  weighed  115 
pounds  and  was  live  feet,  one  and 
one-half  inches  tall.  A  systolic 
murmur  at  the  apex  of  the  heart 
transmitted  to  the  axilla  was 
noted.  The  abdomen  and  pelvis 
were  negative;  there  was  no  evi- 
dence of  thyroid  disturbance.  The 
systolic  blood  pressure  was  150, 
the  diastolic  varied  from  60  to  80. 
The  eves,  ears,  nose,  and  throat 
were  normal.  The  urine  and  blood 
examinations  and  Wassermann 
reaction  w  ere  negative.  The  basal 
metabolic  rate  was  — 5. 

Roentgenologic  Findings. 

Paget' s  disease  of  both  tibicC. 
Case  13  (328746) 

Mr.  L.  E.  S.,  aged  70,  came  to 
the  Clinic  August  12,  1920,  com- 
plaining of  pain  and  bowing  of 
the  left  leg. 

About  seven  years  before  he 
had  noticed  that  his  left  leg  was 
crooked  and  that  it  pained  occa- 
sionally, becoming  worse  in  the 
last  two  years  and  finally  severe 
enough  to  interfere  with  sleep. 
Clinical  Findings. 

The  patient  weighed  172 
pounds.  The  left  tibia  was  bowed 
forward  and  outward,  was  tender 
to  the  touch,  and  appeared  thick- 
ened. The  movement  of  the  spine 
appeared  slightly  limited.  The 
prostate  was  slightly  enlarged. 
The  teeth  showed  some  pyorrhea. 


The  heart,  lungs,  and  other  or- 
gans were  negative.  The  urine 
contained  a  small  amount  of  al- 
bumin with  some  hyaline  casts. 
The  Wassermann  reaction  was 
negative. 

Roentgenologic  Findings. 
Paget's  disease  of  the  left  tibia. 

Case  14  (337496) 
Mr.  (i.  \\  .  G.,  aged  50,  came  to 
the  Clinic  October  13,  1920,  com- 
plaining of  pain  in  the  head  and 
difficulty  in  walking. 

Several  years  before  the  patient 
had  been  subject  to  severe  head- 
aches occurring  two  or  three  times 
a  week.  The  headaches  came  on 
suddenly,  lasted  all  day,  and 
were  severe  enough  to  prevent 
him  from  working.    The  head- 


Fig.  XIII. — Case  337496 — Rarefac- 
tion and  trabeculation  of  the  lumbar 
spine  and  sacro-iliac  region. 

aches  had  not  been  so  frequent  or 
severe  during  the  last  year.  About 
two  years  before  he  had  a  fall  on 
the  street  and  was  laid  up  for  two 
days.   Two  weeks  later  he  had  an 
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attack  of  some  kind  and  was  un- 
conscious. He  was  kept  in  bed 
for  three  months  and  during  this 
time  had  a  dull  continuous  pain 
in  the  lumbar  region.  He  walked 
about  with  a  cane,  in  a  stooped 
position,  and  complained  of  pain 
and  stiffness  in  the  back.  He 
had  had  to  urinate  four  or  five 
times  during  the  night  and  three 
or  four  times  during  the  day. 
Clinical  Findings. 
The  patient  apparently  had  not 
decreased  in  stature  and  had  no 
deformity  of  the  extremities.  His 


nolsulphonephthalein  test  was 
normal.  The  Wassermann  test 
was  negative. 

Roentgenologic  Findings. 
In  the  general  examination  of 
the  patient  plates  were  made  of  the 
kidneys,  ureters  and  bladder.  On 
the  appearance  of  the  spine  and 
sacro  iliac  region  a  diagnosis  of 
metastasis  was  made.  The  patient 
was  returned  to  the  roentgen  lab- 
oratory for  re-examination  and  at- 
tention was  drawn  to  the  size  and 
shape  of  the  head.  Plates  of  the 
head  were  made  and  showed  defin- 


Fig.  XIV. — Case  343042 — Marked  involvement  of  the 
pelvis,  right  hip,  and  femur,  with  early  imvolvement 
of  the  left  hip. 


head  was  enlarged  and  pyramidal 
shaped.  He  had  mature  right  and 
left  senile  cataracts.  The  systolic 
blood  pressure  was  125,  the  dias- 
tolic 70.  The  blood  count  was 
normal.  The  urine  contained  a 
slight  amount  of  albumin  and  a 
few  pus  cells.   The  combined  phe- 
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ite  osteitis  deformans  (Fig.  13). 
Case  15  (343042) 

Mr,  D.  B.,  aged  46,  came  to  the 
Clinic  December  7,  1920  com- 
plaining of  a  tumor  in  the  region 
of  the  left  hip. 

About  14  years  before  the  pa- 
tient began  to  notice  that  his  right 
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thigh  was  becoming  bowed  and 
his  leg  getting  shorter.  This  pro- 
gressed for  three  years,  unaccom- 
panied by  pain  or  other  symptoms. 
Six  and  one-half  years  before, 
while  playing  tennis,  he  had  had 
a  sudden  attack  of  severe  pain  in 
the  sacral  region,  not  sufficient, 
however,  to  confine  him  to  bed. 
Six  months  later  when  running  to 
catch  a  boat,  he  fell  and  injured 
his  left  hip.  lie  was  in  bed  ten 
days,    used    crutches    for  three 


Fig|  XV. — Case  343042 — Close-up 
view  of  the  left  ilium,  showing  en- 
largement, areas  of  absorption  vary- 
ing in  size,  and  coarse  trabeculation 
somewhat  resembling  giant-cell 
tumor.  Absorption  to  this  extent  is 
an  unusual  finding  in  Paget's  disease 

months  and  a  cane  for  one  year. 
His  physician  said  he  had  torn 
some  ligaments.  One  year  later, 
five  years  before  examination,  he 
noticed  a  rapidly  growing  tumor 
above  the  left  hip;  this  did  not 
cause  pain. 

Clinical  Findings. 
The  patient  appeared  well  nour- 
ished. His  head  was  not  enlarged; 
the  spine  was  not  deformed.  The 
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right  femur  was  very  markedly 
bowed  forward  and  outward,  and 
there  was  a  large  hard  mass  in 
connection  with  the  left  ilium.  The 
skin  over  the  mass  was  covered 
w  ith  distended  veins. 

1  he  urinalysis  showed  a  large 
amount  of  albumin  and  a  moder- 
ate amount  of  pus  cells;  the  blood 
count  w  as  normal  and  the  Was- 
sermann  reaction  negative.  The 
systolic  blood  pressure  was  132 
and  the  diastolic  84. 

Roentgenologic  Findings. 

The  examination  of  the  left 
ilium  and  hip  showed  osteitis  de- 
formans of  the  femur.  The  ilium 
w  as  enlarged  in  all  directions,  and 
showed  large  irregular  areas  of 
bone  absorption  with  coarse  tra- 
beculation between  these  areas 
Further  plates  showed  the  disease 
in  a  very  early  stage  in  the  skull 
and  left  femur,  and  to  a  marked 
degree  in  the  spine,  pelvis,  and 
right  femur  (Figs.  14,  15  and  16). 

Before  entering  on  a  discussion 
of  the  subject  of  this  disease  it 
may  be  of  interest  to  call  attention 
briefly  to  the  eminent  surgeon  who 
first  described  it  and  whose  name 
is  associated  with  it.  The  original 
article  is  a  masterpiece  and  the 
fact  that  none  of  the  many  subse- 
quent writers  has  added  any- 
thing to  our  knowledge  of  the 
disease  is  a  great  tribute  to  the 
accuracy  of  observation  and  the 
completeness  and  lucidity  of  the 
description. 

Discussion 

The  British  Encyclopedia  gives 
the    following    account    of  Sir 
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Tames  Paget.  He  was  born  in 
1814  at  Yarmouth,  apprenticed 
to  a  general  practitioner  from 
1830  to  1834,  entered  St.  Bartho- 
lomew Hospital  as  a  student  in 
1834,  where  he  discovered  the 
Trichina  spiralis  in  the  muscles 


Fig.  XVI. — Case  343042 — Lumbar 
■spine  and  sacro-iliac  region.  Note 
the  chalk-like  appearance  of  the 
bone,  flattening  and  widening  of  the 
bodies  of  the  vertebrae. 

of  the  specimen  he  was  dissecting 
as  a  first  year  student.  From  1836 
to  1843  Paget  practiced  general 
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medicine,  but  found  it  necessary 
to  prepare  catalogs  for  the  patho- 
logic museum  of  the  Royal  Col- 
lege of  Surgeons  in  order  to  make 
a  living.  He  was  curator  of  this 
museum  from  1836  to  1838,  after 
which  lie  was  demonstrator  of 
morbid  anatomy  in  the  same  insti- 
tution. In  1841  he  became  sur- 
geon to  the  Farisbury  dispensary 
and  in  1843  was  appointed  lec- 
turer on  microscopic  anatomy.  In 
1847  he  was  made  assistant  sur- 
geon and  professor  of  surgical 
pathology,  and  through  his  lec- 
tures restored  the  Royal  College 
to  its  former  leading  position.  In 
[851  he  was  elected  fellow  of  the 
Royal  Society  and  became  emi- 
nent as  a  pathologist  and  physiol- 
ogist. His  best  original  work  was 
a  description  of  eczema  of  the 
nipple  with  subsequent  mammary 
cancer,  and  the  bone  disorder,  os- 
teitis deformans,  both  of  which 
are  named  after  him.  Later  in 
life  he  became  Surgeon  Extraor- 
dinary to  Queen  Victoria,  Presi- 
dent of  the  Royal  College  of  Sur- 
geons, and  Vice  Chancellor  of  the 
University  of  London. 

The  preparation  of  this  paper 
was  stimulated  by  the  fact  that 
four  cases  of  osteitis  deformans 
were  diagnosed  by  means  of  the 
x-ray  as  metastasis  in  bone.  After 
further  study  and  re-examination 
of  other  bones,  more  especially 
those  of  the  head,  a  correct  diag- 
nosis was  made.  While  no  new- 
facts  or  theories  are  brought  out 
in  this  report,  the  disease  is  so 
rarely  seen  and  so  often  unrec- 
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ognized  that  we  felt  the  subject 
would  be  of  interest  to  clinicians 
and  roentgenologists  alike. 

Sir  James  Paget,  in  1876,  re- 
ported five  cases  and  in  1882 
seven  additional  cases  of  an  un- 
usual bone  condition  which  he 
termed  osteitis  deformans.  In 
1890,  14  years  later,  he  had  seen 
altogether  23  cases  of  the  disease. 
From  that  time  until  the  present 
approximately  250  cases  have 
been  reported  in  the  literature 
How  infrequently  the  disease  is 
seen  may  be  estimated  from  the 
fact  that  three  cases  were  ob- 
served in  38,000  admissions  to 
the  New  Jefferson  Hospital,  Phil- 
adelphia, during  seven  years; 
three  cases  in  30,000  admissions 
to  Johns  Hopkins  Hospital,  and 
the  foregoing  series  of  15  cases 
in  237,000  admissions  to  the  Mayo 
Clinic  in  six  years. 

Etiology. 

The  cause  of  the  disease  is  un- 
known. Arteriosclerosis,  heredity, 
syphilis,  trophic  disturbances,  and 
faulty  metabolism  have  been 
mentioned  by  different  writers  as 
possible  causes,  but  a  studv  of  the 
literature  and  of  our  cases  does 
not  substantiate  any  of  these  as 
etiologic  factors. 

Pathology. 

The  disease  affects  most  fre- 
quently the  long  bones  of  the 
lower  extremities  and  the  bones 
of  the  skull.  The  bones  become 
thickened  and  softened  and  those 
bearing  weight  become  bowed. 
These  changes  are  followed  by 
the  production  of  poorlv  calcified 


bone  which  after  a  period  of 
years  takes  on  an  ivory-like  hard- 
ness. 

The  bones  of  the  skull  show 
marked  thickening,  in  some  cases 
to  four  times  the  normal;  the  in- 
ner table  is  dense  and  the  outer 
table  finely  porous,  producing  in 
the  roentgenogram  a  fuzzy  ap- 
pearance of  the  calvarium.  Nodu- 
lar deposits  of  bone  are  irregu- 
larly distributed  over  the  vertex. 
The  marrow  cavity  is  sometimes 
obliterated  by  the  formation  of 
fibrous  soft-bone  tissue  which 
usually  becomes  trabeculated. 
There  may  be  great  rarefaction  of 
bone  in  one  extremity  with  in- 
creased density  of  bone  in  other 
extremities  in  the  same  patient. 
Writers  are  at  variance  regarding 
the  beginning  of  the  disease  proc- 
ess, but  all  who  have  studied  the 
pathology  of  the  bone  changes  de- 
scribe similar  microscopic  pic- 
tures. Packard,  Steele  and  Kirk- 
bride  describe  the  process  as  fol- 
lows : 

"1.  Absorption  of  the  com- 
pact substance,  causing  enlarge- 
ment and  confluence  of  the  Ha- 
versian canals. 

"2.  Formation  of  new  bone 
which  runs  diffusely  through  the 
affected  and  adjacent  healthy  por- 
tions. This  new  bone  remains  un- 
calcified  and  is  in  turn  reabsorbed. 

"3.  The  conversion  of  the 
medullarv  substance  into  a  vascu- 
lar connective  tissue  containing 
fat  cells,  giant  cells,  and  leuko- 
cytes. In  a  small  proportion  of 
cases  cysts  filled  with  gelatinous 
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material  and  giant-celled  sarcomas 
occur  in  the  medulla. 

"4.  As  a  consequence  of  these 
three  processes  the  ordinary  rela- 
tions of  the  compact  substance 
and  medulla  are  destroyed.  The 
bones  become  greatly  thickened 
and  asymmetrical,  but  since  the 
new  bone  tissue  remains  uncalci- 
fied,  the  elasticity  permits  of  great 
deformity  of  the  long  bones  from 
weight  of  the  body,  and  fractures 
do  not  occur." 

Morton  Prince  speaks  of  the 
pathology  of  the  disease  under 
three  separate  divisions,  namely, 
(a)  absorption  of  bone;  (b)  new 
formation  of  bone  without  calci- 
fication; and  (c)  new  formation 
of  bone  with  calcification.  Any 
one  process  may  predominate. 

Clinical  History  and  Physical 
Findings. 

Osteitis  deformans  is  a  disease 
affecting  the  middle  aged  and  the 
elderly,  practically  all  the  cases 
occurring  in  persons  over  40.  In 
Case  7  (238596)  of  our  series  the 
patient  was  37  when  the  condition 
was  diagnosed;  the  other  14  pa- 
tients of  the  series  vary  in  age 
from  40  to  70.  Males  are  said 
to  be  affected  more  frequently 
than  females.  In  this  series  there 
were  nine  males  and  six  females. 

The  onset  is  insidious  and  the 
course  of  the  disease  slowly  pro- 
gressive. One  of  the  first  symp- 
toms complained  of  by  many  pa- 
tients is  pain  and  aching  in  the 
legs.  The  pain  is  neuralgic  or 
rheumatic  in  character  and  fre- 
quently complaint  is  made  of  a 
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burning  feeling  over  the  tibiae, 
accompanied  by  increased  heat  to 
the  touch  over  the  same  areas.  A 
number  of  cases  have  been  re- 
ported in  which  there  was  no 
pain  throughout  the  course  of  the 
disease.  Twelve  patients  of  our 
series  had  pain  in  the  extremities, 
two  complained  of  pain  in  the 
head,  and  one  had  no  pain.  Bow- 
ing of  the  legs  is  an  early  finding 
in  cases  in  which  the  lower  ex- 
tremities are  affected. 

The  general  appearance  and 
posture  of  the  patient  is  quite 
characteristic.  The  head,  which 
is  increased  in  size,  is  carried  for- 
ward and  shaped  like  an  inverted 
triangle.  The  increase  may  have 
been  noticed  by  the  patient  him- 
self, who  finds  that  he  requires 
a  larger  hat  from  time  to  time. 
The  superficial  vessels  of  the  scalp 
are  often  prominent,  tortuous,  and 
sclerosed.  There  is  loss  of  height, 
the  shoulders  are  rounded,  and  the 
spine  is  curved  forward,  tending 
to  bring  the  costal  margin  almost 
in  contact  with  the  iliac  crests. 
The  chest  appears  sunken  and  the 
abdomen  pendulous;  the  pelvis  is 
widened  and  seems  disproportion- 
ate to  the  rest  of  the  body.  The 
legs  are  bowed  forward  and  out- 
ward and  they  are  everted  when 
the  patient  is  standing.  The  pa- 
tient has  a  slow  awkward  gait. 

Arteriosclerosis  occurs  fre- 
quently in  case  of  osteitis  defor- 
mans, and  in  the  late  stages  of 
the  disease  myocardial  changes 
are  common.  Paget  emphasized 
the  frequency  vith  which  malig- 
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nancy,  either  of  bone  or  other  tis- 
sue, complicates  the  disease.  Five 
of  his  eight  patients  who  were 
traced  to  death,  died  of  malignant 
disease.  Since  his  observations 
several  writers  have  drawn  atten- 
tion to  this  fact.  Two  patients 
in  our  series  developed  malignant 
disease,  one  carcinoma  of  the 
breast,  and  the  other  sarcoma  of 
the  femur,  which  bone  was  also 
affected  with  osteitis  deformans. 
Tn  four  cases  the  basal  metabolic 
rate  was  studied,  but  no  conclu- 
sions could  be  made  ?from  the 
varying  rates,  +T4,  +  24,  — 5, 
and  — t.  The  accessory  sinuses 
of  the  nose  and  the  pituitary  fossa 
revealed  no  abnormalities. 

Spontaneous  fracture  in  Paget' s 
disease  is  considered  rare  by  most 
observers.  LeWald  in  a  study  of 
14  cases  encountered  four  in 
which  spontaneous  fracture  had 
occurred.  Tn  one  of  our  cases  a 
pathologic  fracture  occurred 
through  a  sarcomatous  tumor  in 
the  upper  third  of  the  femur. 

Tn  regard  to  the  prognosis  of 
the  disease :    The  course  is  pro- 
tracted and  death  occurs  from 
some  intercurrent  disease. 
Roentgenologic  Fin  dings. 

Roentgenographs^  has  demon- 
strated that  many  bones  are  af- 
fected in  osteitis  deformans,  the 
order  of  frequencv  being:  as  fol- 
lows: Tibia,  femur,  skull,  pelvis, 
spine,  clavicle,  ribs,  radius  and 
ulna.  Tt  is  rarelv  seen  in  the  hands, 
feet,  or  bones  of  the  face. 

The  whole  architecture  of  the 
bone  is  altered,  the  essential  fea- 


tures being  porosis  and  the  forma- 
tion of  new  bone  with  hyperost- 
oses, one  or  the  other  process  pre- 
dominating in  different  parts.  In 
later  stages  the  new  bone  tends 
to  become  sclerosed  and  takes  on 
a  dense  white  appearance,  with  a 
much  decreased  permeability  to 
the  x-rays.  The  structure  of  the 
bone  appears  to  be  almost  entirely 
removed  and  laid  down  afresh  on 
a  different  plan  and  in  a  larger 
mould. 

According  to  the  literature,  the 
consensus  of  opinion  seems  to  be 
that  the  bones  of  the  face  remain 
unaffected.  In  Case  7  (238596) 
the  lower  jaw  showed  the  marked 
thickening  and  density  of  Paget'* 
disease. 

The  long  bones  lose  their  clear 
cut  outline;  they  become  curved, 
and  the  thickening  appears  to  be 
greatest  on  the  convex  surfaces. 
In  some  places  subperiosteal  thick- 
ening is  seen,  while  in  others  de- 
calcification beneath  the  perios- 
teum has  progressed  irregularly. 
The  small  cysts  frequently  men- 
tioned in  the  literature  were  ob- 
served but  once  in  our  cases. 

The  spine  and  pelvis,  when  af- 
fected, take  on  a  dense  white  ap- 
pearance, or  the  picture  may  be 
that  of  porosity  with  fine  and 
coarse  trabeculation,  or  there  may 
be  a  combination  of  the  two.  The 
bodies  of  the  lumbar  vertebrae  are 
flattened  and  widened  compared 
with  the  normal.  The  joints  are 
not  involved ;  the  process  extends 
throughout  the  epiphyses,  but 
there  is  no  noticeable  irregularity 
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of  the  joint  surfaces.  There  is 
no  approximation  of  the  articular 
surfaces  that  is  suggestive  of 
atrophy  of  the  cartilages. 

It  has  been  said  by  some  au- 
thors that  the  long  bones  of 
the  lower  extremities  and  the 
bones  of  the  skull  are  most  fre- 
quently affected,  but  it  is  probable 
that  other  bones  would  be  found 
to  be  as  frequently  involved,  ex- 
cept in  the  very  early  stages  of  the 
disease,  if  the  patients  were  sys- 
tematically examined  with  the 
x-rays.  The  multiplicity  of  bones 
that  may  be  involved  in  one  pa- 
tient is  shown  in  Case  7  (238596) 
in  which  the  head,  left  tibia,  left 
fibula,  right  femur,  both  radii  and 
ulnae,  lower  jaw,  and  several  met- 
acarpals were  affected ;  and  in 
Case  9  (302252)  in  which  the 
skull,  spine,  pelvis,  right  clavicle, 
sternum,  and  tibiae  were  involved. 

Cases  have  been  reported  of  sin- 
gle bone  involvement  under  the 
name  "mono-osteitic  type."  The 
question  arises  whether  the  x-ray 
might  not  have  revealed  the  lesion 
in  other  bones  as  well.  Beclere  re- 
ports one  case  in  which  metacar- 
pals and  phalanges  were  involved. 
Goldthwait,  Painter  and  Osgood 
describe  a  similar  case.  Case  7 
( 238596)  shows  involvement  of 
the  metacarpal  bone  of  the  index 
finder  of  the  left  hand  and  of  the 
metacarpals  of  the  index  and 
middle  fingers  of  the  right  hand 
Differential  Diagnosis. 
Osteomalacia. 
The  differential  diagnosis  of 
this  dic^pcp  pnd  osteitis  deform- 
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ans  should  present  little  difficulty 
either  from  the  roentgenologic  or 
clinical  standpoint.  The  bone 
change  in  osteomalacia  is  that  of 
decalcification  and  when  deform- 
ity occurs  it  is  angular.  The  cor- 
tex of  the  bone  becomes  very 
much  thinned  and  spontaneous 
fractures  are  common. 

Syphilis. 

In  this  disease  there  is  marked 
periosteal  overgrowth  and  in- 
creased thickening  of  the  cortex 
at  the  expense  of  the  medullary 
cavity.  Codman  has  applied  the 
name  "bone-blister"  to  the  local- 
ized periosteal  elevations.  The 
thickening  of  the  cortex  is  most 
common  along  the  convex  side  of 
the  affected  bone,  producing  the 
appearance  of  bowing  as  seen  in 
the  so-called  "sabre-tibia." 

The  x-ray  picture  of  the  disease 
in  the  spine  and  in  the  skull  is  so 
different  from  that  of  osteitis  de- 
formans as  to  require  no  differ- 
entiation. 

For  additional  proof  we  must 
rely  on  the  history,  the  Wasser- 
mann  reaction,  and  the  examina- 
tion of  the  spinal  fluid. 

Osteomyelitis. 
In  this  disease  there  is  tendency 
to  formation  of  bone  abscess  in 
the  early  stages,  and  thickening 
and  sclerosis  with  the  formation 
of  sequestra  in  the  later  stages. 
Porosity  may  be  present,  although 
not  a  characteristic  of  the  disease, 
and  results  from  non-use.  The 
disease  is  usually  confined  to  one 
bone  and  the  history  of  the  case 
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is  entirely  different  from  that  of 
Paget' s  disease. 

Secondary  Malignancy  in  Hone. 

The  osteoplastic  type  of  metas- 
tasis is  the  one  condition  that  may 
easily  be  mistaken  from  the  x-ray 
standpoint  for  osteitis  deformans, 
especially  when  the  latter  disease 
occurs  in  the  lumbar  spine  and 
sacro-iliac  region. 

LeWald  appears  to  be  the  only 
writer  to  mention  the  possibility 
of  mistaking  Paget's  disease  for 
bone  metastasis,  and  he  considers 
that  possibility  only  when  the  Pa- 
get's disease  is  confined  to  one 
bone. 

The  bone  lesion  in  four  of  our 
cases  was  mistaken  for  metastasis 
because  of  the  dense  white  chalky 
appearance  of  the  lumbar  spine 
and  sacro-iliac  region.  In  Case  4 
(212968)  the  x-ray  appearance  of 
the  femur  led  to  a  diagnosis  of 
metastasis  in  tqt  7.  Fourteen 
months  later  the  same  diagnosis 
was  made.  However,  in  spite  of 
this  roentgen  diagnosis  the  sur- 
geon suggested  the  possibility  of 
oncoming  Paget's  disease.  Tn 
April,  TQ20,  ou  re-examination  of 
the  patient,  the  same  roentgen 
diagnosis  was  made.  The  patient 
was  called  home  before  her  gen- 
eral examination  was  completed. 
During  the  review  of  this  series  of 
cases  the  plates  of  this  patient 
were  studied  and  the  bone  changes 
were  found  to  be  unquestionablv 
those  of  osteitis  deformans. 

In  Case  9  (302252)  the  roent- 
gen diagnosis  made  January,  1920 
was  metastasis  of  the  lumbar  spine 


and  pelvic  bones.  No  primary 
malignancy  could  be  found  and 
the  patient  was  fitted  with  a  back 
brace  which  relieved  the  pain.  This 
patient  returned  to  the  Clinic  No- 
vember, 1920.  The  spine  was  re- 
examined and  revealed  the  dense, 
white  appearance  which  we  had 
learned  to  associate  with  Paget's 
disease.  The  patient  was  sent  for 
and  plates  made  of  the  skull  and 
other  bones,  which  showed  the 
characteristic  bone  changes  of  os- 
teitis deformans  in  the  skull,  right 
clavicle,  sternum,  and  tibiae.  Dur- 
ing this  examination  it  was  no- 
ticed that  the  man  had  many  of 
the  clinical  appearances  of  the 
disease. 

In  Case  ti  (318460),  the  clini- 
cian was  investigating  some  urin- 
ary condition  and  requested  an 
x-ray  examination  of  the  kidney, 
ureter  and  bladder  areas.  The  ap- 
pearance of  the  lumbar  spine  and 
sacro-iliac  region  in  these  plates 
led  to  a  diagnosis  of  bone  metas- 
tasis. For  some  reason  a  roent- 
genogram of  the  skull  had  been 
asked  tor  also,  and  the  bone 
changes  that  were  revealed  cor- 
rected the  diagnosis. 

Tn  Case  14  (337496)  during 
the  general  clinical  examination 
roentgenograms  of  the  kidney, 
ureter  and  bladder  regions  were 
asked  for.  The  white,  dense  lum- 
bar spine  and  sacrum  again  caused 
an  incorrect  diagnosis  of  metas- 
tasis. The  clinician  could  find  no 
primarv  lesion  and  asked  for  a  re- 
ray.  When  the  patient  presented 
himself  for  examination  attention 
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was  drawn  to  the  size  and  shape 
of  his  head.  Roentgenograms  of 
the  skull  showed  definite  osteitis 
deformans  and  the  correct  diag- 
nosis was  made. 

Because  of  the  close  similarity 
between  osteoplastic  metastasis 
and  osteitis  deformans  when  they 
occur  in  the  spine  and  pelvis,  a 
very  careful  search  should  be 
made  for  primary  malignancy, 
and  other  bones,  more  especially 
those  of  the  skull  and  the  extrem- 
ities, should  be  roentgenographed 
for  evidences  of  osteitis  defor- 
mans. If  these  bones  show  ab- 
sorption and  production  of  new 
bone,  the  lesion  unquestionably  is 
Paget's  disease.  As  mentioned 
before,  the  bodies  of  the  lumbar 
vertebra?  are  flattened  and  widened 
in  osteitis  deformans,  whereas  in 
malignancy  there  is  little  if  any 
change  in  the  shape  of  the  verte- 
bra?. If  the  skull  shows  the  path- 
ognomonic changes  of  osteitis  de- 
formans, that  is,  thickening  and 
density  of  the  inner  table,  thick- 
ening and  the  finely  porous  ap- 
pearance of  the  outer  table,  with 
scattered  nodules  of  bone  over  the 
vault,  the  diagnosis  is  certain. 

In  the  osteoclastic  and  mixed 
osteoplastic  and  osteoclastic  types 
of  metastasis  the  differentiation 
should  not  be  difficult  as  in  these 
lesions  areas  of  extreme  density 
and  destruction  of  bone  may  be 
seen. 

Conclusions 

t.  As  the  clinical  diagnosis  of 
osteitis  deformans  is  not  always 
possible,  especially  in  the  earlv 
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stages  of  the  disease,  careful 
roentgenograph ic  study  should  be 
made  of  many  bones,  particularly 
of  the  skull  and  long  bones,  of  all 
patients  suffering  from  bone  de- 
formity or  bone  pain. 

2.  The  possibility  of  bone  me- 
tastasis should  be  kept  in  mind 
when  osteitis  deformans  is  diag- 
nosed in  the  spine  and  pelvis. 

3.  Many  bones  are  involved 
by  the  disease  process  and  the 
bone  changes  when  seen  in  the 
skull  are  pathognomonic. 
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Possibilities  of  Intra  -  Vaginal  X  -  Ray 
Therapy^With  Description  of  Technique* 

Edwin  A.  Merritt,  m.  dv  Washington,  D.  C. 


T^HE  intra- vaginal  application  of 
*-  the  x-rays  is  by  no  means  an 
innovation  in  x-ray  therapy.  For 
one  reason  or  another  the  method 
has  fallen  into  disuse  and  at  the 
present  time  it  is  the  exception 
rather  than  the  rule  to  treat  intra- 
vaginal  conditions  by  directing  the 
x-rays  into  the  vagina. 

The  author  is  cognizant  of  the 
superiority  of  radium  in  treating 
the  cavities,  but  this  substance  is 
not  within  the  reach  of  all  and 
even  when  it  is,  there  are  probably 
some  cases  where  the  x-rays  would 
be  preferred — if  they  could  be 
used  conveniently. 

Assuming,  then,  that  the  above 
premise  is  correct,  it  follows  that 
the  most  convenient  method  of 
employing  the  x-rays  with  respect 
to  accessability  of  part  treated,  dis- 
tance, and  patient's  comfort,  is  the 
one  to  be  adopted. 

Any  measure  that  offers  even  a 
modicum  of  assistance  in  the  suc- 
cessful management  of  malignant 
disease  is  thankfully  received,  and 
with  respect  to  radiant  energy  in 
general  the  dictum  may  at  this 
time  be  safely  promulgated  that 
the  quantity  to  be  delivered  in  a 
given  case  of  malignancy  is  that 
which  stops  just  short  of  accom- 
plishing more  harm  than  good. 
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During  the  past  summer  the 
urgent  need  for  radiotheraphy  in 
a  certain  case  of  inoperable  carci- 
noma of  the  vagina  and  cervix, 
prompted  the  use  of  the  x-rays  by 
a  technique  with  results  which  ap- 
parently justify  more  than  pass- 
ing notice. 

Mrs.  W.,  age  39,  was  first  seen 
by  Dr.  A.  B.  Little  of  Takoma 
Park,  D.  C,  April  26,  1920,  who 
recognized  the  condition  promptly 
and  referred  her  to  Drs.  G.  Dent 
Townsend  and  E.  M.  Parker, 
Washington,  D.  C,  for  surgical 
treatment.  Dr.  Townsend's  re- 
port is  as  follows : 

"There  was  a  profound  cach- 
exia and  emaciation  which  was 
in  keeping  with  the  alleged  35- 
pound  loss  of  weight  during  the 
previous  five  months  of  her  ill- 
ness. Vaginal  examination 
showed  a  cauliflower  mass  in- 
volving the  cervix,  which  bled 
easily  and  from  which  exuded  a 
sero-sanguineous,  offensive  dis- 
charge. The  anterior  vaginal  wall 
showed  ulceration  and  induration 
for  half  its  length  and  the  pos- 
terior w  all  to  a  lesser  degree.  The 
uterus  was  enlarged  with  abso- 
lute fixation  and  no  satisfactory 
opinion  could  be  given  w  ith  refer- 
ence to  the  adnexa  on  account  of 
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invasion  in  that  region.  The  rec- 
tum was  apparently  not  involved. 
The  bladder  was  negative  except- 
ing for  tenderness  and  frequency 
of  urination  which  was  increased 
by  my  examination.  There  was 
a  rather  profuse  hemorrhage  the 
day  following  the  examination, 
which  was  controlled  by  a  pack. 


to  the  effect  that  it  was  a 
cell  carcinoma". 


flat 


"Again  in  October  I  examined 
the  patient  and  found  a  complete 
disappearance 


the  cachexia 
weight    of  25 


of 

with  a  gain  in 
pounds.  The  mass  in  the  vagina 
was  replaced  by  apparently 
healthy  healed   scar  tibsue,  and 


Fig.  I. — Close  up  side  view,  showing  the  method  of 
supporting  the  legs  and  the  x-ray  tube  in  position. 


I  considered  the  case  inoperable 
and  in  consultation  with  Dr.  Par- 
ker referred  the  case  for  x-ray 
therapy.  After  the  first  applica- 
tion of  the  x-rays  I  removed  a 
small  fragment  of  the  tumor  for 
laboratory  study,  and  received  a 
report  from  Dr.  Lester  Neuman 


the  remnant  of  the  cervix  was 
represented  by  a  small  granulat- 
ing surface  corresponding  to  the 
internal  os  from  which  there  was 
a  muco-purulent  discharge.  The 
thickened  walls  of  the  cul-de-sac 
made  examination  of  the  uterus 
difficult,   but   it   could   be  quite 
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readily  found  retro-displaced  and 
normal  in  size.  For  a  case  that 
seemed  hopeless  in  April  the  re- 
sults so  far  are  very  gratifying." 

Treatment:  The  patient  was 
admitted  to  Garfield  Hospital, 
May  25,  [920,  and  received  intra- 
vaginal  x-ray  treatments  from 
then  to  November  8,  1920,  at 


through  skin  areas — four  anterior 
and  four  posterior — was  resorted 
to  with  the  ordinary  deep  therapy 
technique  at  the  usual  intervals. 
The  very  definite  improvement  in 
the  appearance  of  the  growth  at 
the  time  of  the  second  intra-vag- 
inal  raying  leaves  no  room  for 
doubt    that    the   malignant  cells 


Fig.  II. — View  looking  from  the  head  toward  the  feet, 
showing  the  method  of  suspending  the  legs  in  slings 
and  the  method  of  taking  care  of  high-tension  wires. 

were  rapidly  responding  to  the 
rays  directed  into  the  vagina,  as 
the  cross-firing  from  without  was 
wholly 


varying  intervals — a  total  of  one 
hour  and  50  minutes  unfiltered 
x-ray  from  a  Coolidge  tube  pass- 
ing 6  ma.  at  an  anode  cervix  dis- 
tance of  12  inches,  back  up  an 
eight-inch  gap  for  1 5  and  20  min- 
utes at  each  treatment. 

In  addition  to  this,  cross-firing 
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inadequate  in  this  brief 
period  to  have  excited  any  mate- 
rial change. 

The  intra-vaginal  treatments 
were  followed  bv  nausea  identical 


I  NT  R:\-V  A GINAL  THE  R  AI'Y — M  K RR I TT 


with  the  well-known  x-ray  sick- 
ness, and  rather  more  apparent 
than  when  treatments  were  given 
through  skin  areas.  The  results 
were  all  that  could  be  expected. 
There  was  a  return  to  normal 
weight,  a  normal  blood  picture, 
and  a  general  feeling  of  well-be- 
ing. 


three  pounds,  now  weighing  more 
than  ever  before. 

Technique:  The  apparatus  re- 
quired  for  this  method  of  intra- 
vaginal  raying,  in  addition  to  the 
usual  transformer,  treatment  or 
other  convenient  table  and  treat- 
ment stand,  consist  of  two  six- 
inch  lag  screw  s  with  hook  turned 


Fig.  III. — View  showing-  how  clo-^e  the  tube  is  brought 
in  between  the  thighs  without  danger  of  short  circuit- 
ing the  high-tension  wires. 


As  an  additional  factor  of 
safety,  on  November  n,  1920, 
the  patient  received  1,000  mg. 
hours  of  radium  applied  to  the 
interior  of  the  uterus, — and  addi- 
tional treatments  are  contem- 
plated. Under  date  of  December 
6,  she  writes  from  New  York 
that  she  has  gained  an  additional 


at  one  end;  two  small  iron  pul- 
leys; one  three-inch  T  bandage; 
one  glass  speculum  of  special  de- 
sign;  a  square  of  lead  with  hole 
to  admit  speculum;  two  roller 
towels,  and  enough  rope  of  the 
1  ind  commonly  sold  as  "clothes 
line",  to  reach  double  the  distance 
from  a  substantial  bracket  on  wall 
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or  base-board  to  the  pulleys, 
which  are  fastened  to  the  lag 
screws  previously  placed  in  the 
ceiling.  The  pulleys  and  screws 
should  be  so  placed  that  the  ropes 
when  taut  will  clear  the  overhead 
wiring  system  and  extend  down- 
ward, forward  and  inward  at  ap- 
proximately 45  degrees  to  the 
patient's  knees.  The  patient  oc- 
cupies the  dorsal  position  with  the 
hips  well  elevated  by  sandbags 
suitably  covered.  The  towels  are 
adjusted  to  either  leg  by  making 
a  noose  and  passing  it  over  the 
leg  to  support  same  by  the  full 
width  of  the  towel — the  free  ends 
being  tied  to  the  ropes  which  are 
drawn  through  pulleys,  and  are 
then  fastened  securely  to  wall 
brackets,  bringing  the  thighs  at 
right  angles  to  the  body. 

The  speculum  is  then  inserted 
through  the  lead  mask  into  the 
vagina — the  folds  of  the  vaginal 
wall  being  pushed  aside  by  dress- 
ing forceps  and  gauze  sponge  if 
necessary.  The  tail  of  the  T  band- 
age is  brought  forward  over  the 
base  of  the  speculum  and  pinned 
or  tied  to  the  abdominal  portion. 
The  treatment  stand  is  fitted  with 
a  cone  one  and  one-half  inches  in 
diameter  and  brought  to  the  side 
of  the  table  and  so  adjusted  that 
the  beam  of  light  from  the  fila- 
ment is  directed  into  the  specu- 
lum, which  should  just  clear  the 
cone.  The  only  remaining  ad- 
justment is  to  fasten  a  string  to 
the  lower  high  tension  wire  and 
pull  it  clear  of  the  tube  when  it 
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may  be  fastened  to  any  conveni- 
ent object. 

The  speculum  was  constructed 
according  to  the  author's  design 
by  a  Philadelphia  Glass  company. 
It  is  a  cylinder  of  glass  two  and 
three-fourths  inches  on  one  side 
and  four  inches  on  the  other.  It 
has  at  its  base  a  flange  of  glass 
three-fourths  inch  wide  and  the 
diameter  of  the  aperture  is  out 
and  one-half  inches.  The  specu- 
lum is  inserted  through  a  hole 
slightly  larger  than  its  diameter 
in  a  square  or  lead  sufficiently 
large  to  protect  the  perineum. 
The  glass  is  approximately  one- 
eighth  inch  in  thickness. 

Patients  readily  submit  to  this 
treatment  and  complain  only  of 
the  discomfort  produced  by  the 
speculum.  Exposures  of  20  min- 
utes are  easily  borne.  This  method 
obviates  the  danger  of  accidental 
contact  with  high  tension  cur- 
rents, permits  the  treatment  cone 
to  be  brought  practically  into  con- 
tact with  the  external  genitalia 
and  assures  definite  radiation  to 
the  walls  of  the  vagina,  as  well  as 
the  cervix  and  adjacent  struc- 
tures. At  a  1 2-inch  distance  the 
diameter  of  the  intra- vaginal  area 
receiving  the  full  intensity  of  rad- 
iation is  three  inches.  And  with 
the  formula  0x8x20-12x12,  with- 
out filter,  each  treatment  amounts 
to  approximately  12  skin  units, — 
using  the  standard  for  one  skin 
unit  as  designated  by  Drs.  W  in. 
D.  Witherbee  and  John  Remer  of 
Xew  York.    However,  the  earlier 
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treatments  in  this  ease  were  ad- 
ministered with  the  idea  of  de- 
livering a  maximum  quantity  of 
x-rays  and  it  was  not  until  their 

*— Read  at  Annual  Meeting  Radiologic 
December,  1920. 
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article  appeared  in  the  American 
Journal  of  Roentgenology  that 
the  actual  number  of  skin  units 
was  determined. 

al  Society  of  North  America,  Chicago 


Department  of  Technique 


IT  IS  the  purpose  of  this  department 
to  render  a  personal  service  to  all 
subscribers  of  the  Journal.  In  view 
of  this  fact,  we  hope  that  all  of  the 
readers  may  feel  free  to  ask  questions 
of  us.  If  you  will  send  these  ques- 
tions to  the  Journal  office,  you  will 
receive  answers  to  questions  in  the 
following  issue  of  the  Journal. 

In  order  that  one  may  have  his 
technique  properly  systematized,  it  is 
necessary  for  him  to  adopt  certain 
fundamental  rules  which  shall  govern 
the  examination  at  all  times.  For  a 
number  of  years  we  have  adhered  to 
the  following  rules  in  our  office: 

1.  Plates  of  all  fractures  should  be 
made  in  two  planes. 

2.  Stereoscopic  plates  should  be 
made  of  all  heads,  shoulders,  wrists, 
sacro-iliac  region,  foreign  bodies  and 
chests.    Others  as  indicated. 

3.  In  sinus  examinations,  all  of  the 
sinuses  should  be  examined  as  a  rou- 
tine. 

4.  In  gastro-intestinal  work,  not 
less  than  three  plates  should  be  made 
of  the  stomach  at  the  first  examina- 
tion. Others  as  indicated.  There 
should  be  at  least  one  plate  of  the 
colon.  The  opaque  enema  should  be 
used  as  a  routine  in  colon  examina- 


tions, which  should  be  followed  by 
stereoscopic  plates. 

5.  All  chest  plates  should  be  made 
with  the  film  and  double  intensifying 
screen,  with  the  patient  in  the  up- 
right position  unless  the  patient  is 
extremely  ill,  the  two  exposures  being 
made  instantaneously  while  the  pa- 
tient holds  the  breath.  The  patient 
should  not  be  allowed  to  breathe  be- 
tween the  two  exposures. 

6.  The  dark  room  should  be  kept 
scrupulously  clean.  If  chemical  solu- 
tions are  spilled  about  and  allowed  to 
dry,  the  chemicals  contained  in  the 
solution  become  powdered  and  float 
about  the  room  and  will  be  deposited 
on  the  plates  and  other  material,  caus- 
ing a  fog  which  is  hard  to  trace. 

7.  Fresh  developing  solution  should 
be  made  at  intervals  not  longer  than 
two  weeks  when  tank  development  is 
used,  oftener,  if  needed. 

8.  Fresh  hypo  solution  should  be 
made  once  a  week  in  tank  develop- 
ment, oftener,  if  needed. 

9.  The  temperature  of  the  develop- 
ing solution  should  be  kept  between 
65  and  75  degrees  Fahrenheit.  A 
thermometer  should  be  used  to  de- 
termine the  temperature. 

10.  Distilled  water  should  be  used 
in  making  all  chemical  solutions. 
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Opaque  Meal  in  the  Liver  Ducts 


F.  E.  Stephenson,  m.  d.,  Denver,  Colo. 


MV  reasons  for  reporting  this 
™  case  are  its  novelty  and  the 
bearing  which  the  unusual  phe- 
nomenon observed  may  have  upon 
our  conception  of  the  etiology  of 
inflammatory  conditions  of  the 
liver  and  its  ducts.  I  have  not  been 
able  to  find  a  similar  case  reported 
except  one  which  is  described  by 
Carman  and  Miller.*  In  that  case, 
however,  there  had  been  adhe- 
sions of  the  gallbladder  to  the  du- 
odenum with  rupture  so  that  the 
barium  meal  was  thought  to  have 
entered  the  bile  ducts  by  way  of 
the  gallbladder. 

Mr.  A.  V.  A.,  age  56,  was  re- 
ferred to  Dr.  L.  H.  Wade  and 
myself  by  Dr.  J.  X.  Hall,  Janu- 
ary, 19,  1920,  for  roentgen  gas- 
trointestinal examination.  He 
complained  of  having  had  stom- 
ach trouble  18  years.  In  Janu- 
ary, 1916,  his  gallbladder  and  ap- 
pendix were  removed ;  no  stones 
were  found.  He  was  said  to  have 
had  a  "mulberry"  gallbladder. 
Previous  to  his  operation  he  had 
been  troubled  for  some  years  with 
pains  across  the  upper  abdomen 
but  mostly  on  the  left  side,  which 
would  come  on  two  or  three  times 
a  day  and  last  a  few  hours;  he 
would  be  free  from  pain  a  few 
days  at  a  time.  He  had  never 
vomited  but  belched  ''hot"  stom- 
ach contents.  He  was  not  re- 
lieved by  the  operation,  but  the 
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character  of  his  pain  is  now  some- 
what different.  It  wakes  him  up 
about  daylight  so  that  he  can 
sleep  no  longer  and  he  arises.  Oc- 
casionally the  pain  will  come  on 
in  the  day  time.  It  is  epigastric 
in  location  and  makes  him  "catch 
his  breath".  Eating  or  drinking 
relieves  it  and  it  comes  on  again 
if  he  goes  as  long  as  five  hours 
without  eating.  The  clinical  diag- 
nosis of  Dr.  Hall  was  ulcer.  The 
x-ray  examination  was  confirma- 
tory but  somewhat  doubtful  on 
that  point,  because  the  spastic  de- 
formity seen  could  be  due  to  other 
reflex  causes;  but  he  was  treated 
for  ulcer  with  immense  relief  and 
gained  12  pounds  in  the  year  fol- 
lowing his  examination.  About 
one  month  ago  he  began  having 
trouble  again  and  it  was  found 
he  had  stopped  his  dietary  regi- 
men. 

In  the  course  of  this  patient's 
original  x-ray  examination  it  was 
seen  under  the  fluoroscope  that 
the  barium  began  to  travel  up- 
ward in  unusual  channels.  Plates 
taken  afterwards  showed  that  it 
was  unquestionably  in  the  larger 
bile  ducts  at  first  and  that  it 
passed  progressively  into  their 
ramifications.  This  led  us  to 
study  the  case  with  particular 
care  and  we  secured  a  series  of 
plates  which  are  shown.  One  year 
later  I  prevailed  upon  the  patient 
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to  allow  me  to  give  him  a  second 
examination  and  found  the  same 
condition  to  exist  as  was  present 
the  year  before.  It  will  be  seen 
on  the  six-hour  plate  that  there 
is  present  a  residue  in  the  duode- 
num which  by  some  writers  lias 
been  looked  upon  as  a  duodenal 
diverticulum  and  by  others  is  cou- 


th is  case  between  the  common 
ducts  and  this  duodenal  residue, 
but  could  not  do  so. 

It  is  interesting  to  speculate 
upon  how  a  person  can  go  along 
day  after  day  with  duodenal  con- 
tents going  up  into  his  liver  regu- 
larly; as  must  be  the  case  with  this 
man,  and  yet  have  no  symptoms 


No.  1 — 20  minutes  after  barium  ingestion  barium  in 
larger  branches  of  bile  ducts. 


sidered  to  be  a  dilated  ampulla  of 
Vater.  This  was  present  on  the 
24-hour  plate.  The  writer  has  a 
number  of  records  on  file  showing 
a  similar  condition,  but  in  none 
of  these  cases  did  the  barium  tra- 
verse the  bile  or  pancreatic  ducts. 
I  have  endeavored  to  find  out 
whether  there  was  a  connection  in 


of  infection  of  the  ducts.  While 
it  seems  impossible  that  the  stom- 
ach contents,  as  they  enter  the 
duodenum,  should  constantly  and 
regularly  be  sterile  ( for  we  know 
that  the  stomach  begins  to  empty 
itself  almost  immediately  after 
eating  and  many  pathogenic  or- 
ganisms must  at  times  enter  the 
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duodenum  in  a  live  state),  never- 
theless, the  ducts  in  this  patient 
being  vulnerable  and  yet  giving  no 
symptoms  of  infection  would  seem 
to  point  to  such  sterility.  In  many 
cases  of  ruptured  duodenal  ulcer 
there  has  been  found  to  be  little, 
if  any,  infection  of  the  periton- 
eum,  a  moderate  inflammatory 


kaline  treatment  and  the  stomach 
juices  so  neutralized  could  hardly 
be  quickly  germicidal.  This  man 
has  pain,  to  be  sure,  but  it  is  re- 
lieved by  eating  and  by  alkalis 
and  is  probably  due  to  ulcer. 

It  is  possible  that  following  his 
cholecystectomy,  five  years  ago, 
this  man  has  developed  a  dilated 


No.  2— 

reaction  being  attributable  to 
chemical  and  mechanical  irrita- 
tion. The  supposed  sterility  of 
the  escaped  contents  in  such  cases 
has  been  laid  to  the  excessive  hy- 
peracidity which  attended  the  con- 
dition. In  this  case,  while  there 
had  been  hyperacidity  it  was  aft- 
erwards regularly  relieved  by  al- 
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-35  minutes. 

common  duct  as  has  been  shown 
to  happen  in  many  cases  follow- 
ing gallbladder  removal  and  that 
this  dilatation  has  extended  within 
the  duodenal  wall  and  resulted  in 
an  open  stoma  which  offers  no  re- 
sistance to  the  backward  passage 
of  duodenal  contents.  The  barium 
was    found   to   leave   the  ducts 


LIVER  DUCTS- 
rather  slowly  when  the  patient 
was  erect  and  when  he  would  lie 
down  it  would  again  fill  them.  Is 
the  secretion  of  bile  so  slight  dur- 
ing stomach  digestion  that  the 
duels  are  practically  empty?  They 
must  have  been  fairly  free  of  bile 


STEPHENSON 

into  the  duodenum  varies  consid- 
erably in  the  normal.  The  varia- 
tions in  the  formation  of  the  am- 
pulla were  studied  with  reference 
to  this  case,  but  they  do  not  throw 
any  light  upon  the  phenomenon  in 
question.    W  hether  a  part  of  this 


No.  3 — 40  minutes.   The  common  duct  is  here  plainly 

to  be  seen. 


in  this  case  to  allow  the  barium 
mixture  to  extend  into  the  finer 
branches,  and  the  secretion  slug- 
gish to  permit  of  its  remaining  as 
long  as  it  did.  The  anatomy  of 
the  common  and  pancreatic  ducts 
at  their  point  of  union  or  opening- 


barium  was  in  the  pancreatic  ducts 
was  not  determinable.  The  re- 
markable feature  of  the  case  is 
that  while  the  condition  has  ex- 
isted at  least  over  a  year  the  pa- 
tient at  present  has  no  evidence 
of  hepatitis  or  choledochitis. 
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No.  6 — One  year  later.  Larger  branches  again  barium 
filled. 


The  X-Ray  Diagnosis  of  the  Diseases 
of  the  Alimentary  Canal 

Albert  M.  Pfeffer.  m.  d.,  Wichita,  Kans. 


IN  1895  Roentgen  (1)  announced 
that  the  salts  of  metals,  either 
solid  or  in  solution,  obstructed  the 
passage  of  his  new  rays.  Within 
two  months  Dutto  (2)  proposed 
the  possibility  of  rendering  hollow 
viscera  visible  by  injecting  them 
with  salts.  A  month  later  Becher 
(3)  published  a  roentgenogram 
of  a  dead  guinea-pig  in  which  he 
had  distended  the  stomach  and  a 
loop  of  small  intestine  with  lead 
subacetate.  Hemmeter  (4)  ac- 
cordingly devised  an  intragastric 
bag  and  proposed  that  the  bag  be 
pushed  into  the  stomach  and  filled 
with  lead  subacetate,  thus  enab- 
ling the  shape  of  the  stomach  to 
be  outlined  on  a  roentgenogram. 
W.  B.  Cannon  (5)  of  Harvard, 
at  the  meeting  of  the  American 
Physiological  Society  in  Boston, 
December.  [896,  made  the  first 
public  demonstration  of  the  move- 
ments of  the  alimentary  canal 
when  he  exhibited  the  phenomena 
of  deglutition  by  feeding  a  goose 
with  gelatin  capsules  filled  with 
bismuth  subnitrate.  In  April  iS<j7. 
1\ umped  (6)  rendered  a  patho- 
logically dilated  oesophagus  visi- 
ble by  pouring  into  it  300  cc.  of 
a  5  per  cent  suspension  of  bismuth 
subnitrate.  To  the  Harvard  La- 
boratory falls  the  credit  of  being 
the  first  to  use  the  heavy  metal 
salts  mixed  with  food  for  x-ray 
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purposes.  Observations  of  gastric 
peristalsis  were  presented  by  Pro- 
fessor Bowditch  (7)  of  Harvard 
at  a  meeting  of  the  American 
Physiological  Society  in  Wash- 
ington, May,  1897.  Roux  and  Bal- 
thazzard  (S)  at  a  Paris  meeting 
of  the  Societe  de  Biologic,  July, 
1897,  reported  similar  observa- 
tions in  dog  and  man.  For  their 
human  subjects  they  use  15-20 
grams  bismuth  subnitrate  in  100 
cc.  water.  They  could,  however, 
only  observe  the  lower  part  of 
the  greater  curvature.  In  1903 
Williams  (<J)  published  the  re- 
sults of  roentgen  work  on  the  ali- 
mentary canal  comprising  obser- 
vations on  stomach,  small  and 
large  intestines.  In  1905  Rieder 
n0)  reported  his  thorough  study 
of  the  human  alimentary  canal  by 
the  x-rays. 

X-ray  revealed  much  pertaining 
to  the  physiology  and  patholog) 
of  the  gastro-intestinal  tract.  The 
passing  of  ingested  food  along 
the  lesser  curvature  as  observed 
by  the  fluoroscope  gave  W.  J. 
Mayo  the  suggestion  for  his 
irritation  theory  of  the  causation 
of  carcinoma  of  the  stomach, 
namely,  that  the  constant  irrita- 
tion and  changes  of  hot  and  cold 
food  substances  affecting  the  less- 
er curvature  explain  the  occur- 
rence of  ulcer  and  cancer  in  that 
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region  in  80  per  cent  of  the  cases. 

While  the  opaque  meal  has 
since  heen  changed  from  the  sub- 
nitrate  to  the  subcarbonate  and  the 
latter  substituted  by  barium  sul- 
phate, yet  the  principles  are  the 
same,  and  all  the  modern  achieve- 
ments in  x-ray  diagnosis  of  the 
alimentary  canal  rest  on  the  fore- 
going fundamentals. 

General  Considerations. 
The  x-ray  diagnosis  of  the  dis- 
eases of  the  gastro-intestinal  tract 
depends  upon  the  introduction 
into  the  alimentary  canal  of  an 
opaque  substance  which  com- 
pletely fills  the  lumen,  and  ob- 
serving its  passage  through  it. 
The  evidences  obtained  are  direct 
and  indirect.  The  direct  evidences 
are  abnormalities  in  contour,  size, 
and  position,  viz : 

Filling  defects 
Projections  into  the  lumen 
Niches 
Diverticula 

Hour  glass  deformities 
Dilatations  or  narrowings 
Changes  in  positions  of  organs. 
The  indirect  evidences  are  ab- 
normalities in  function,  viz : 
Changes  in  emptying  time. 
Stasis 

Spasms 

Hyperperistalsis  or  antiperistal- 
sis. 

The  different  x-ray  findings  in 
the  various  organs  under  consid- 
eration in  this  thesis  will  be  dis- 
cussed separately  with  the  dis- 
eases peculiar  to  them. 


The  Opaque  Substance. 
The  opaque  substance  com- 
monly used  is  "Barium  Sulphate 
for  X-ray  Diagnosis,"  supersed- 
ing the  bismuth  subcarbonate, 
which  by  its  alkalinity  interfered 
with  the  normal  re-actions,  and 
the  still  earlier  bismuth  subnitrate 
which  was  toxic.  It  is  adminis- 
tered as  meals  by  mouth,  and  as 
enemas  per  rectum.  The  following 
requirements  are  laid  down  by 
Carman  :  n2) 

1.  It  should  be  more  or  less 
palatable. 

2.  Thick  enough  to  hold  the 
salts  in  suspension. 

3.  Hi  in  enough  to  fill  all  re- 
cesses. 

4.  Xot  stimulating  or  neu- 
tralizing gastric  secretions. 

5.  Not  productive  of  early  py- 
loric closure. 

6.  Must  be  an  even,  smooth 
emulsion,  not  lumpy. 

7.  Of  definite  composition  to 
give  uniform  results. 

8.  Should  be  easily  and  quick- 
ly prepared. 

The  most  commonly  used 
formula  for  gastric  and  small  in- 
testinal examination  is :  seven 
ounces  of  chemically  pure  barium 
sulphate  stirred  into  one  pint  of 
buttermilk  made  from  the  whole 
milk.  Where  this  cannot  be  ob- 
tained an  emulsion  of  mucilage  of 
acacia  and  barium  sulphate  with 
water  can  be  substituted.  The 
amount,  however,  varies  with  the 
size  of  the  individual. 

The  x-ray  examination  of  the 
oesophagus    presents    a  special 
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problem  because  of  the  rapidity 
of  emptying-.  The  most  used  is 
the  suspension  outlined  by  Hirsch 
(13)  which,  due  to  its  high  con- 
tent of  mucilage,  adheres  well  to 
the  walls  of  the  oesophagus,  espe- 
cially to  any  ulcerated  surface, 
and  can  be  easily  washed  off.  A 
unique  method,  described  by  Bass- 
ler  n4)  and  Nines  (15),  con- 
sists of  the  introduction  of  a  rub- 
ber tube  with  an  inflatable  bag  at 
the  end,  into  the  stomach.  This 
is  then  filled  with  water  and  pulled 
into  the  cardiac  orifice.  Thus  the 
oesophagus  can  be  kept  filled  with 
the  barium  meal  and  roentgeno- 
grams can  be  taken. Spangler  (16) 
inflates  the  stomach  with  gas,  in 
examinations  of  the  oesophagus, 
thus  obtaining  the  best  view  of 
the  cardiac  orifice.  If  a  divertic- 
ulum is  shown,  the  pocket  is  best 
demonstrated  by  the  usual  barium 
meal. 

Preparation  of  the  Patient. 
Smithies  (17)  washes  the  stom- 
ach, gives  a  purgative  the  day  be- 
fore examinations,  and  keeps  the 
patient  on  a  liquid  diet  for  12 
hours.  But  it  is  generally  con- 
demned because  the  normal  func- 
tion is  masked.  No  catharsis  is 
is  alio  ved  in  upper  tract  examina- 
tions. For  the  opaque  enema  the 
colon  is  flushed  previously.  The 
patient  should  present  himself, 
however,  with  an  empty  stom- 
ach. All  drugs  having  any  stimu- 
lating or  inhibitory  effect  upon 
the  digestive  tract  should  be  with- 
drawn at  least  24  hours  before 
the  examination.    Only  where  it 
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is  necessarv  to  differentiate  be- 


tween spasm  of  reflex  and  of  or- 
ganic origin,  belladonna,  in  the 
form  of  the  tincture  to  tolerance, 
or  1 -100  gr.  atropine  hypodermic- 
ally  is  used  at  the  time  of  exami- 
nation. 

The  Oesophagus. 
The  normal  oesophagus  is  best 
observed     through  fluoroscopy. 
Abnormalities  of  the  oesophagus 
are : 

1.  Diverticula. 

2.  Benign  strictures. 

3.  Malignant  new  growths. 

4.  Spasms. 

Diverticula  may  lie  anteriorly, 
posteriorly  or  laterally  and  should 
be  viewed  from  all  sides.  The 
symptoms  are :  Swelling  in  neck, 
periodic  emptying  of  putrefactive 
food,  and  gradual  emaciation. 
X-rav  findings  show  a  shadow  to 
one  side  of  the  lumen  remaining 
after  the  oesophagus  is  empty. 

The  benign  strictures  usually 
result  from  irritating  caustics 
such  as  phenol  or  lye  passing 
down  the  oesophagus  in  attempted 
suicides  or  taken  by  mistake  by 
children. 

The  malignant  growths  are 
made  evident  by  the  x-ray  by  the 
amount  of  obstruction  as  well  as 
by  the  site  of  the  lesion  which 
can  be  easily  demonstrated.  A 
diagnosis  of  malignancy  is  made 
by  the  "bitten  out"  appearance  of 
the  growth  and  by  its  location  at 
the  cardiac  end.  At  times  stom- 
ach involvements  may  be  shown. 

Not  infrequently  foreign  bodies 
lodge  in  the  oesophagus,  especially 
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in  children  and  the  insane.  Por- 
tions of  food,  coins,  fish  hones, 
pins,  plates  of  false  teeth  are  the 
usual  articles.  Both  diagnosis  and 
removal  are  often  possible  by  the 
fluoroscopy 

Spasms. 

Hysterical  strictures  arising 
chiefly  in  neurotic  women  at 
times  associated  with  some  slight 
abrasion  or  ulceration  originating 
from  impaction  of  a  fish  bone 
are  of  common  occurrence.  The 
symptoms  are  :  difficulty  in  swal- 
lowing, and  the  "globus  hysteri- 
cus" are  intermittent  in  character. 
Usually,  reflex  spasms  will  relax 
by  administration  of  belladonna. 
The  Stomach. 

The  normal  stomach  varies  in 
size  and  position  in  different  in- 
dividuals. Several  types  are  rec- 
ognized ;  the  high  traverse  stom- 
ach of  fat  people,  the  cow  horn 
type  of  medium  weight,  and  the 
fish  hook  type  common  in  thin 
individuals  There  are  slight 
changes  in  the  normal  motility  of 
these  normal  stomachs.  George 
and  Leonard  (1S)  observed  that 
the  normal  stomach  possesses  indi- 
viduality and  with  the  same  tech- 
nique the  same  stomach  will  ap- 
pear alike  in  successive  examina- 
tions. Normal  outline  may  be 
interfered  with  by  pressure  of 
neighboring  organs  as :  distended 
colon,  hypernephroma,  enlarged 
duodenum,  enlarged  gallbladder 
and  from  the  spine. 

Gastric  Ulcer. 
The  peptic  ulcer  is  usually  a 
circumscribed    area,    varying  in 
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size,  situated  about  the  pylorus, 
and  with  few  exceptions  involves 
the  lesser  curvature  or  the  poste- 
rior wall.  The  ulcer  usually  be- 
comes chronic  and  produces  in- 
duration with  deformity. 

To  demonstrate  these  ulcers  the 
prone  and  lateral  positions  are 
used.  The  prone  position  shows 
in  profile  the  greater  and  lesser 
curvatures,  while  the  lateral  posi- 
tion shows  the  anterior  and  pos- 
terior walls.  Of  course,  proper 
examinations  for  peristalsis  and 
general  outline  are  made  by  the 
fluoroscope. 

X-ray  of  stomach  affords  both 
direct  and  indirect  evidence  of 
gastic"  ulcer  pathology.  The  di- 
rect evidence  is  based  upon  the 
following  variations  from  the 
normal : 

t.  Bismuth  in  the  ulcer  crater. 
When  found  is  pathognomonic, 
but  may  not  often  appear  because 
of  the  crater  being  filled  with  se- 
cretions and  food  debris. 

2.  Passage  of  bismuth  through 
the  wall  in  perforations.  Bismuth 
is  found  outside  the  wall  of  the 
stomach  in  a  small  pouch  or 
pocket,  usually  of  connective  tis- 
sue. Of  ten-times  it  contains  a 
bubble  of  gas.  Haudek  in  1910 
was  the  first  to  describe  this  phe- 
nomenon, after  whom  it  was 
named, Haudek's  niche. 

3.  Filling  defect  in  shadow 
from  induration  about  the  ulcer, 
due  to  a  local  rigidity  in  the  wall 
showing  no  evidence  of  peristaltic 
waves  over  an  area  usually  on 
lesser  curvature  about  two  inches 
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in  diameter.  Repeated  exposures 
of  one-quarter  second  will  usually 
produce  a  blurred  outline  of  the 
wall  due  to  the  presence  of  peris- 
talsis, but  over  the  indurated  area 
the  outlines  will  be  definite,  be- 
cause of  absence  of  peristalsis. 
The  fluoroscope  and  palpation  are 
used  for  corroborative  evidence. 

4.  Hourglass  deformity  :  Hour- 
glass deformities  must  be  ascer- 
tained whether  functional  or  or- 
ganic, and  if  organic  must  be  de- 
termined whether  due  to  the  in- 
duration of  chronic  ulcer,  or  due 
to  new  growth  and  adhesions. 
According  to  Crane  the  following 
differentiation  is  made  between 
the  hourglass  of  chronic  ulcer  and 
the  new  one  of  new  growth  : 

Chronic  Ulcer. 

Hourglass,  Sacculated. 
Sulcus,  band-like  and  smooth. 
Connecting  isthmus,  eccentric  nearer 
lesser  curvature. 

New  Growth. 

Funnel-like,  broad  and  irregular. 
Centrical,   with   symmetrical  annu- 
lar defect. 

5.  Pyloric  obstruction,  other 
than  from  new  growth,  cases  of 
24-hour  residue  are  usually  due  to 
the  following  causes :  ( 1  )  benign 
cicatrix  of  long  duration  as 
proven  by  an  associated  secondary 
dilation  with  hypertrophy  of  the 
stomach,  and  violent  peristalsis; 
(2)  new  growth,  differentiated 
from  cicatrices  by  their  own  char- 
acteristic appearance,  and  because 
of  short  duration  there  is  no 
marked  dilatation  of  the  stomach. 

The  indirect  evidence  of  gastric 
ulcer,  non-positive  evidence,  is 
based  upon  the  following  : 
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1.  Delayed  emptying  time  of 
the  gastric  residue  by  spasm  of 
pylorus,  usually  after  eight  or  ten 
hours. 

2.  Incisure  on  greater  curva- 
ture suggest  ulcer  in  opposite  side. 

3.  Abnormalities  of  peristal- 
sis, and  tender  points  over  gastric 
shadows  during  fluoroscopy,  are 
01"  lesser  significance. 

Franklin  W.  White  (19)  is  of 
the  opinion  that  none  of  the  signs 
of  indirect  evidence  can  be  relied 
upon  for  diagnosis,  as  spasms,  six- 
hour  residue,  and  changes  in  peri- 
stalsis may  be  produced  rerlexly 
from  gallbladder  disease  or 
chronic  appendicitis  or  neuroses. 

A  ezv  Grozvth  of  the  Stomach. 

The  technique  and  routine  are 
the  same  as  in  ulcer.  Fluoroscopy 
is  used  while  the  patient  ingests 
the  meal,  and  observations  as  to 
hypermotility.  peristalsis,  and  anti- 
peristalsis  are  made.  Then  a  series 
of  plates  in  various  positions  is 
taken. 

The  diagnosis  is  based  upon 
the  presence  of  a  filling  defect  in 
the  gastric  shadow.  In  the  great- 
est percentage  of  cases  it  is  found 
at  the  pylorus,  especially  when 
early.  In  some  cases  it  is  found 
in  the  cardiac  end. 

The  defect  is  usually  annular, 
and  in  the  early  cases  appears  as 
an  elongation  of  the  pyloric  gap. 
The  annular  appearance  distin- 
guishes this  from  the  gastric  ulcer 
of  the  same  region.  The  filling- 
defect  when  found  in  plates  of 
lateral  positions  definitely  elimi- 
nates the  question  of  pressure  de- 
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fects,  by  gallbladder,  liver,  etc. 

The  defect  is  usually  irregular 
and  serrated  in  outline.  Wben  this 
is  present  it  is  of  pathognomonic 
significance.  The  later  cases  pre- 
sent a  more  extensive  and  more 
pronounced  picture  of  the  earlier 
ones.  The  canalization  is  extended 
over  a  greater  portion  of  the 
stomach.  The  irregular  "bitten 
out"  outline  presents  now  finger- 
like projections  into  the  shadow. 

George  and  Leonard  report 
cases  of  carcinoma  where  the 
stomach  walls  were  very  rigid  and 
a  tubular  canal  extended  its 
whole  length.  On  the  screen 
peristalsis  appeared  to  be  absent. 
In  such  cases  although  the  empty- 
ing time  is  very  rapid  the  patient 
can  eat  but  very  little  at  a  time. 

The  hour  glass  appearance  re- 
sulting from  new  growth  should 
be  differentiated  from  the  one  re- 
sulting from  chronic  ulcer  (vide 
supra). 

In  conditions  of  degenerating 
chronic  ulcer  a  roentgenogram 
presenting  carcinoma  appearance 
is  of  greatest  significance,  as  a 
resection  rather  than  a  mere  gas- 
troenterostomy is  to  be  per- 
formed. 

The   negative   plate  with  the 
proper  technique  is  very  positive 
in  eliminating  carcinoma. 
Rarer  Stomach  Lesions. 

D.  C.  Balfour  (20)  reports  a 
case  of  polyposis  of  stomach 
which  becomes  quite  evident  by 
x-ray  methods.  A  number  of 
cases  of  polyposis  of  the  stomach 
with    accompanying  roentgeno- 


grams have  been  reported  also  by 
George  and  Leonard.  George  W. 
Holmes  (~°  calls  attention  to  the 
presence  of  pedunculated  tumors 
of  the  stomach  easily  diagnosed 
by  fluoroscopy.  He  reports  two 
cases,  one  having  been  diagnosed 
pathologically  as  a  fibrosarcoma, 
the  other  as  lymphangio  endo- 
thelioma. He  remarks  that  Fen- 
wick  reported  the  only  other  case 
in  the  literature  of  fibrosarcoma  of 
the  stomach.  Von  Posvic  (22)  ob- 
served that  in  syphilis  of  the  stom- 
ach the  administration  of  antispas- 
modics causes  an  unusual  discom- 
fort, nausea,  and  depression. 

Albert  M.  Cole  (23)  of  Indian- 
apolis reports  a  case  of  a  diagnosis 
of  hourglass  stomach  by  x-ray 
methods  after  four  days'  admin- 
istration of  80  to  120  minims  of 
the  tincture  of  belladonna,  which 
was  found  to  be  spasmodic  in  ori- 
gin and  was  due  to  a  diseased  ap- 
pendix. 

(24).  He  also  reports  a  rare 
case  of  hourglass  stomach  with 
adhesion  of  the  second  portion  of 
the  duodenum  to  the  cardia,  and 
communicating  with  it  through  a 
perforated  ulcer.  The  condition 
was  diagnosed  by  observing  the 
process  of  filling  on  the  screen. 

A.  F.  Tyler  (25)  reports  a  case 
of  a  jejunal  ulcer  at  the  site  of  a 
gastroenterostomy  performed  four 
years  ago  and  the  Murphy  button 
having  been  retained  since.  He 
adds  the  interesting  remark  that 
'the  opaque  meal  and  a  course  of 
bismuth  subnitrate  proved  to  be  of 
therapeutic  value. 
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Cases  of  diaphragmatic  hernia 
have  been  reported  by  Andrew  J. 
Grant  (26)  as  a  result  of  gun  shot 
wounds.  He  described  a  case  of 
soldier  who  suffered  pain  of  any 
description  immediately  after  tak- 
ing food,  and  had  been  treated 
for  many  months  as  a  case  of  gas- 
tritis. At  an  x-ray  examination  it 
was  found  to  be  a  diaphragmatic 
hernia  of  the  stomach  reaching  to 
the  level  of  the  third  rib.  A  num- 
ber of  cases  following  gun  shot 
wounds  have  been  reported  in  the 
war  literature.  In  children  it 
occurs  congenitally.  They  are 
mostly  diagnosed  by  x-ray. 
The  Duodenum. 

The  duodenal  ulcer — Cole  bases 
the  diagnosis  of  duodenal  ulcer  by 
x-ray  methods  upon  the  follow- 
ing: 

1.  If  normal,  the  first  portion 
of  the  duodenum  can  always  be 
demonstrated  on  the  plate  with 
characteristic  shape  and  smooth 
outline. 

2.  Ninety-five  per  cent  of  all 
duodenal  ulcers  occur  in  the  first 
portion. 

3.  A  constant  defect  in  the 
duodenal  cap  on  the  plate  means 
a  pathological  condition,  either; 
fa)  ulcer,  (b)  adhesions  due  to 
cholecystitis,  or  anatomical  or  ac- 
cidental abnormalities  as  pressure 
from  adjacent  organs. 

4.  Any  duodenal  ulcer  other 
than  a  simple  erosion  will  distort 
the  outline  of  the  barium  mass. 

5.  With  the  exception  of  the 
minute  recent  ulcer,  a  normal 
"bulbus    duodeni"    rules    out  a 
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chronic  indurated,  or  surgical, 
ulcer.  It,  however,  may  have  a 
minute  recent  perforated  ulcer. 

Conditions  interfering  with  the 
demonstrations  of  the  first  por- 
tions of  the  duodenal  are:  (a) 
pyloric  spasms;  (b)  pressure  from 
adjacent  organs  such  as  enlarged 
and  distended  gallbladder,  en- 
larged lobes  of  the  liver,  etc.;  (c) 
spasms  due  to  chronic  appendicitis, 
obstructive  conditions  of  the  in- 
testines. 

At  times  a  number  of  plates 
must  be  taken  in  various  positions. 

George  and  Leonard  state  that 
an  incisura  opposite  the  ulcer  is 
found  in  the  duodenum  in  cases 
,where  the  musculature  and  con- 
nective tissue  have  become  in- 
volved. 

Dr.  Wm.  J.  Mayo  (27>  published 
a  number  of  cases  of  duodenal 
ulcers  of  the  anterior  wall  show- 
ing merely  a  pin  point  defect  on 
the  mucosal  surface  with  some 
mucous  membrane  heaped  upon  it. 
But  the  amount  of  callus  and  in- 
duration is,  however,  much 
greater,  and  is  therefore  shown  on 
the  plate  under  the  proper  tech- 
nique. Carman  of  the  Mayo  Clinic 
lays  less  emphasis  upon  the  direct 
evidence  in  duodenal  ulcers,  but 
employs  mainly  the  indirect  evi- 
dence based  upon  a  major  and 
minor  group  of  signs.  The  major 
group  of  signs  consists  of  evidence 
of  hvperperistalsis,  six-hour  gas- 
tric residue,  and  demonstrable  di- 
verticulum of  the  duodenum. 
These  signs  are  worth  more  than 
95  per  cent  in  the  diagnosis  of 
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duodenal  ulcers,  according  to  Dr. 
Carman.  Mis  group  of  minor 
signs  includes  hypermotility, 
hypertonias  of  the  stomach,  pres- 
sure lender  points,  lagging  of  bis- 
muth, and  deformity  of  the 
outline  of  duodenal  cap.  I  te 
has,  however,  later  on  admitted 
laying  chief  emphasis  upon  the  di- 
rect evidence  found  in  the  change 
of  the  outline,  recognizing  it  as 
the  most  important  sign. 

Other  abnormalities  of  duode- 
num— Payne  and  Thayer  (2<S)  re- 
port live  cases  of  barium  stasis  of 
six  hours  and  longer,  one  case  as 
long  as  48  hours  which  could  have 
easily  been  interpreted  as  penetrat- 
ing ulcer  or  diverticulum,  but 
proved  to  be  a  dilated  and  patent 
common  duct  resulting  from  a 
general  visceroptosis  and  relaxa- 
tion of  the  ampulla  by  previous 
passages  of  gall  stone. 

Case  (29)  likewise  calls  attention 
to  the  fact  that  barium  stasis  in 
the  common  duct  and  in  the 
smaller  duct  of  Santorini  in  cer- 
tain cases  of  abnormal  dilatation 
or  patency. 

W.  A.  Downes  (30)  reports  a 
case  of  giant  duodenum  in  a  child 
four  and  one-half  years  old. 
Weighed  six  pounds  at  birth,  29 
pounds  on  admission  to  hospital. 
Had  frequent  fits  of  vomiting  at 
intervals.  At  operation  the  duode- 
num was  found  enlarged  to  the 
size  of  the  stomach.  The  entire 
length  was  involved.  The  enlarge- 
ment stopped  abruptly  where  the 
gut  passed   under  the  superior 


mesenteric  artery.  The  condition 
was  diagnosed  by  x-ray. 

Pauchet  (31)  reports  a  case  of 
dilatated  duodenum  w  ith  kink  and 
dilatation  of  the  last  loop  of  the 
ileum.  X-ray  showed  an  enlarged 
duodenum  emptying  with  diffi- 
culty. A  last  loop  of  ileum  emp- 
tied after  30  hours.  The  condi- 
tion seems  to  be  due  to  ptosis  w  ith 
traction  on  mesentery  and  vessels 
causing  stasis  and  chronic  toxae- 
mia. 

Vanderhoof  (32),  Bloodgood  (33) 
and  Kellogg  (34)  called  attention  to 
a  condition  of  angulation  of  the 
duodenum  due  either  to  mesenteric 
bands  pulling  it  to  the  liver,  or  to 
an  exaggerated  visceroptosis,  re- 
sulting in  an  obstruction.  The 
clinical  picture  is  vomiting,  pain 
in  the  right  hypochondrium,  ob- 
stinate constipation  with  almost 
colorless  stools,  and  vague  toxic 
symptoms.  The  roentgenological 
findings  are : 

1.  Marked  retention  in  duode- 
num. 

2.  Writhing  and  twisting  of 
the  duodenum. 

3.  Reversed  peristalsis. 

4.  Tenderness  at  the  angle  of 
Treitz. 

5.  Dilatation  of  duodenum. 

6.  Some  cases  will  be  relieved 
by  change  of  position. 

H.  P.  Ritchie  (35)  reviews  75 
cases  of  diverticula  discovered 
roentgenologically,  one  case  being 
a  pseudo  diverticulum  caused  by 
sacculation  of  an  ulcer  scar.  He 
also  reports  a  case  of  his  own 
where  a  very  large  diverticulum 
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was  found  in  close  proximity  to  an 
ulcer  in  the  first  portion  of  the 
duodenum. 

Gallbladder 

The  technique  is  the  same  as 
for  soft  tissue  work  and  the  value 
of  the  plates  depends  upon  their 
completeness  in  showing"  the 
greatest  possible  degree  of  detail. 
Usually  no  catharsis  is  advised  as 
the  resulting  gas  is  more  confus- 
ing than  possible  fecal  concretions. 
With  a  small  cone  pointed 
obliquely  downward  parallel  to  the 
under  surface  of  the  liver,  so  that 
the  under  surface  appears  as  a 
clear  cut  line,  the  gallbladder  can 
usually  be  detected.  Stereoscopic 
plates  may  be  taken.  The  plates 
should  show  the  entire  region  be- 
tween the  eleventh  rib  and  the 
crest  of  the  ilium.  Along  with 
the  examination  of  the  gall  blad- 
der, an  entire  set  of  plates  of  the 
gastro  intestinal  tract  should  be 
.made  for .  the  demonstration  of 
bands  of  adhesion,  or  for  other 
concomitant  lesions. 

Cholelithiasis :  There  are  three 
types  of  stones:  (i)  calcium 
stones,  the}-  usually  show  easily ; 
(2)  cholesterine ;  (3)  mixed,  nu- 
cleus of  one  with  coating  of  the 
other. 

George  and  Leonard  state  that 
with  the  modern  technique.  85-90 
per  cent  of  cholelithiasis  can  be 
demonstrated  on  the  plate.  At 
times  the  superimposed  plates  are 
matched  together  thus  intensify- 
ing whatever  evidence  cannot  be 
recognized  otherwise.  Lantern 
slides    made    of  superimposed 
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roentgen  plates  may  some  times 
accentuate  and  bring  out  details. 
A  magnifying  glass  may  aid  espe- 
cially in  bringing  out  the  faceted 
side  of  a  calculus. 

Identification  of  the  gallbladder 
aids  materially  in  detecting  calculi 
The  shadow  cast  by  the  long  peri- 
phery of  the  stone  makes  it  visible, 
explaining  the  fact  why  only  one 
of  a  series  of  plates  shows  the 
stone  better  than  all  the  rest. 

Biliary  calculi  may  be  confused 
with:  (1)  fecal  concretions ;  (2) 
calcified  mesenteric  glands ;  (3) 
costochondral  ossifications;  (4) 
stones  in  kidney  and  liver;  (5) 
food  in  the  duodenum  or  colon 
at  hepatic  flexure. 

The  clinical  history  with  char- 
acteristic gall  stone  symptoms 
does  not  always  agree  with  the 
x-ray  diagnosis. 

Small  Intestine. 

Pathological  conditions  demon- 
strable by  x-ray  of  the  small  intes- 
tines are  :  ( 1 )  malpositions,  either 
congenital  or  acquired  ;  (2)  func- 
tional diseases;  (3)  organic  dis- 
eases, ulcer,  new  growth;  (4)  dis- 
placements, leading  to  diagnosis  of 
enlarged  spleen,  kidneys,  tumors 
(extraintestinal),  aneurysm  or  en- 
larged mesenteric  glands. 

Exposure  must  be  very  short  as 
the  intestine  is  constantly  in  mo- 
tion. 

Stasis  in  the  small  intestine  is 
diagnostic  of  obstruction,  and  may 
lead  to  the  diagnosis  of  various 
mechanical  causes. 

Various  intra-abdominal  hernia? 
may  be  easily  diagnosed.  Many 
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reports  have  been  made  by  various 
roentgenologists  of  stasis  at  the 
lower  end  of  the  ileum  due  to 
Lane's  M3)  kink.  The  symptom- 
atology of  Lane's  kink  often  simu- 
lates appendicitis  in  causing  pain 
and  tenderness  about  the  site  of 
the  appendix. 

Adhesions  causing  stasis  can 
often  be  diagnosed  but  x-ray  only 
must  not  be  relied  upon. 

LHcer  of  the  jejunum  has  been 
studied  by  Carman,  and  was  found 
in  a  definite  percentage  of  the 
cases.  These  occur  chiefly  at  the 
site  of  a  gastroenterostomy. 

Diverticula. 
Diverticula  in  the  small  intes- 
tine are  not  as  common  as  in  the 
large.  Meckel  (37)  was  the  first 
to  point  out  that  disturbances  in 
the  involution  of  the  omphalo- 
mesenteric duct  may  lead  to  the 
formation  of  a  diverticulum  near 
the  ileocecal  valve.  King  (35)  re- 
ports two  cases  where  umbilical 
tumors  were  found  directly  com- 
municating with  Meckel's  diverti- 
culum. 

In  new  growth  of  the  small  in- 
testine there  is  obstruction,  filling 
defect,  and  dilatation  of  the  prox- 
imal portion  where  it  simulates 
large  intestines.  It  is  differenti- 
ated by  the  characteristic  shadow 
of  the  valvulse  of  the  intestine. 
Adhesions  obstructing  the  lumen 
will  simulate  new  growth,  but  are 
most  apt  to  occur  in  the  right 
lower  quandrant  in  connection 
with  appendicitis  and  diseases  of 
pelvic  organs. 


EL  G.  Sloane  n8)  after  review- 
ing 50  cases  in  the  literature,  re- 
ports one  of  his  own  of  a  cystic 
degeneration  of  the  small  intes- 
tine diagnosed  by  x-ray. 

Appendicitis 
Pfahler  (39)  bases  the  diagnosis 
of  appendicitis  upon  the  follow- 
ing signs : 

1.  Localized  tenderness — most 
valuable  sign,  elicited  either  by 
direct  palpation  with  the  gloved 
hand  or  by  a  ( distinctor ) ,  ten- 
derness may  be  movable  by  mov- 
ing around  the  appendix.  When 
appendix  is  invisible  palpation  is 
made  of  the  cecum. 

2.  Demonstration  of  the  ap- 
pendix. Case  (40)  reported  dem- 
onstrable appendices  in  273  out 
of  763  cases.  George  and  Gerber 
(41)  visualized  it  in  seven  out  of 
every  ten.  George  and  Leonard 
state  that  in  every  case  where  the 
lumen  of  the  appendix  is  not 
obliterated  the  barium  in  butter- 
milk will  fill  the  appendix  and 
render  it  visible.  They  use  90 
grams  of  bismuth  or  equivalent 
in  barium  in  a  pint  of  buttermilk. 
Case  emphasized  the  horizontal 
position  and  the  taking  of  front 
and  back  plates.  Sometimes  a 
retrocecal  appendix  may  be  shown 
by  a  lateral  oblique  position. 

3.  Fixation  :  Appendix  found 
to  be  immovable  may  be  bound  up 
by  adhesions  to  various  adjacent 
organs. 

4.  Position  :  Normally  down- 
ward. Where  otherwise  is  proba- 
bly due  to  inflammatory  products. 
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5.  Kinking  or  angulations. 

6.  Constriction  and  dilatation 
or  irregularity  in  lumen. 

7.  Abnormal  retention. 

8.  Incompetency  of  ileocecal 
valve  seen  by  opaque  substance 
regurgitating  through  it  into  the 
ileum,  signifies  reversed  peristal- 
sis. 

Other  roentgenological  evi- 
dence of  pathology  in  the  right 
lower  quandrant  is : 

1.  Enteroliths  in  cecum,  dem- 
onstrated in  cases  by  Stamm  and 
Pfahler,  gave  rise  to  pain  and  re- 
current diarrhoea. 

2.  Adhesions  of  cecum  to  rec- 
tum caused  symptoms  of  chronic 
constipation  with  constant  desire 
for  rectal  expulsion. 

3.  Carcinoma  of  cecum — gave 
roentgenological  localized  tender- 
ness in  addition  to  the  filling  de- 
fect. It  is  differentiated  from  ap- 
pendiceal abscess  by  its  character- 
istic serrated  outline. 

4.  Psoas  abscess :  Simulates 
chronic  appendicitis  by  its  local 
tenderness,  but  the  normal  roent- 
genological findings  lead  to  an  ex- 
amination of  the  spinal  column 
and  to  the  diagnosis. 

6.  Urinary  calculus :  Roent- 
genological findings  usually  de- 
termine the  diagnosis. 

Hertz  (42)  recommends  that  a 
screen  examination  of  the  appen- 
dix should  always  be  made  before 
the  opaque  substance  is  adminis- 
tered to  determine  the  presence  of 
fecal  concretions. 
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The  Large  Intestine. 

For  examination  of  the  normal 
colon  and  for  stasis  the  usual  meal 
is  employed,  but  for  particular 
colon  pathology  the  enema  is  used. 
The  opaque  enema  is  passed  into 
the  large  intestine  through  a  soft 
rectal  tube  inserted  about  two 
inches.  The  container  should  never 
he  higher  than  three  feet  above 
the  patient.  Following  are  the 
conditions  diagnosed : 

t.  Constipation:  Bismuth  is 
found  after  48  or  even  96  hours 
after  the  meal.  The  diagnosis  of 
the  chronic  or  spastic  colon  can 
easily  be  made  by  the  appearance 
of  the  shadow.  Where  stasis  is 
due  to  mechanical  obstructions  the 
cause  can  usually  be  located. 

2.  New  growths :  Appear  as 
distinct  and  permanent  filling  de- 
fects usually  annular  or  funnel- 
shaped  with  proximal  dilatation. 
Swartz  observed  that  frequently 
a  growth  will  not  offer  obstruction 
to  the  meal,  but  will  obstruct  the 
enema.  He  explains  this  phe- 
nomenon by  the  fact  that  the 
growth  has  adapted  itself  to  the 
natural  direction  of  the  stools  and 
became  funnelized. 

The  fluoroscopic  observation  fs 
important,  as  tumors  can  often  be 
palpated  at  the  place  of  obstruc- 
tion to  the  enema.  Care  must  be 
taken  not  to  confuse  with  some 
normal  pressure  defects  due  to 
spine  or  diverticula. 

3.  Adhesions  :  Produce  effects 
similar  to  those  of  new  growths 
and  must  be  differentiated  by  the 
history.     The  hepatic  flexure  is 
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one  of  the  most  frequent  locations 
for  such  adhesions  resulting  either 
from  gallbladder  lesions,  or  from 
the  congenital  Jackson's  (44)  mem- 
brane. Albert  M.  Cole  (4f,)  re- 
ports a  case  of  pericolitis  sinistra 
or  a  band  of  adhesion  at  the  sple- 
nic flexure  corresponding  to  the 
Jackson's  membrane.  The  ap- 
pendix region  is  another  favorite 
location  for  bands.  Postoperative 
adhesions  in  pelvic  diseases  may 
cause  distortion  of  normal  outline 
and  obstruction. 

4.  Displacements:  May  be 
caused  by  enlarged  intra-abdomi- 
nal organs  or  tumor.  A  pneu- 
moperitoneum will  often  help  to 
diagnose. 

5.  Colitis:  Mucous:  Can  be 
demonstrated  by  a  coating  of  bis- 
muth remaining  after  the  passage 
of  the  meal,  the  coating  adhering 
to  the  mucus  on  the  walls. 

The  ulcerative  colitis  is  demon- 
strated similarly. 

Lawrason  Brown  and  Homer 
L.  Simpson  (46)  report  analyses  of 
175  cases  examined  by  x-ray  for 
tuberculosis  colitis.  The  chief 
criteria  are  hypermotility  and  fill- 
ing defects.  These  conditions 
could  not  be  diagnosed  otherwise. 
Of  the  175  cases  44  were  positive, 
28  of  the  44  were  operated  upon 
and  in  27  the  diagnoses  were  con- 
firmed. 

6.  Diverticulitis  :  By  the  aid  of 
x-ray  this  condition  has  been  diag- 
nosed quite  commonly.  Multiple 
diverticulitis  is  found  in  the  de- 


scending colon  and  sigmoid  shad- 
ows occurring  in  groups  and  un- 
der the  screen  can  be  manipulated 
to  show  their  relation  to  the  wall 
of  the  bowel.  They  usually  re- 
lain  the  opaque  substance  for  four 
or  five  days.  Case  reports  one 
w  ith  retention  of  16  days.  Diver- 
ticula will  often  cause  difficult 
problems  to  the  surgeon.  George 
F.  Straub  (47)  reports  a  case  where 
a  diverticulum  of  the  descending 
colon  caused  pressure  upon  the 
left  ureter  and  produced  intermit- 
tent hydronephrosis,  the  patient 
emptying  a  large  amount  of  urine 
after  th?  evacuation  of  the  diver- 
ticulum which  took  place  regularly 
every  f'Ve  days.  Straub  diagnosed 
the  condition  by  the  opaque  enema. 
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The  May  Issue 

THE  May  issue  of  the  Journal  will  be 
a  special  Boston  number  and  will 
contain  interesting  material  relative  to 
the  city  of  Boston,  featuring  points  of 
interest  to  medical  men,  especially. 
There  will  also  be  the  usual  amount 
of  scientific  material,  together  with  a 
brief  historical  survey  of  the  part  the 
Boston  medical  profession  has  played 
in  medical  history.  A  biographical 
tribute  will  be  paid  the  late  Walter  J. 
Dodd  and  Oliver  Wendell  Holmes,  and 
a  resume  of  the  work  done  by  W.  B. 
Cannon,  on  the  examination  of  the 
gastro-intestinal  tract  by  the  use  of 
opaque  substances,  will  also  be  given. 
These  facts  alone,  speak  for  a  num- 
ber which  will  be  extremely  interest- 
ing to  every  physician  whether  he  is 
engaged  in  radiology  or  not. 

The  Boston  Meeting 

A GREAT  deal  of  interest  is  being 
manifested  by  the  members  and 
friends  throughout  various  parts  of 
the  country  in  the  meeting  which  is 


to  be  held  at  Boston,  June  third  and 
fourth. 

The  matter  of  hotel  accommodation 
is  one  to  which  we  wish  to  call  your 
attention  at  this  time.  We  are  just 
in  receipt  of  a  letter  from  the  Ameri- 
can Medical  Association  saying  that 
we  would  probably  get  quicker  hotel 
reservation  by  addressing  Dr.  Stephen 
Rushmore  at  the  Boston  Medical  Li- 
brary, 8  The  Fenway,  Boston  17, 
Massachusetts.  Dr.  Rushmore  has 
charge  of  the  hotel  reservations  for 
the  American  Medical  Association  and 
those  who  wish  to  stay  over  for  the 
two  meetings  would  do  well  to  write 
at  once  for  reservation. 

The  Radiological  Society  will  meet 
at  the  Copley  Plaza  Hotel. 

Department  of  Technique 

THE  editors  of  the  Journal  feel  that 
a  department  of  technique  woulH  be 
especially  appreciated  by  the  subscrib- 
ers. The  purpose  of  this  department 
is  to  take  up  the  actual  routine  which 
is  necessary  for  successful  diagnostic 
and  therapeutic  work.  It  is  the  hope 
cf  the  editors  that  all  subscribers  will 
use  this  department  and  in  order  to 
make  this  possible,  we  shall  welcome 
any  questions  which  you  wish  to  have 
answered  regarding  any  points  in 
technique.  If  you  will  address  these 
questions  to  the  Radiological  Pub- 
lishing Company,  511  City  National 
Building,  Omaha,  they  will  be  taken 
care  of. 

Intra-Vaginal  Treatment 

DR.  MERRITT  has  called  attention 
on  another  page  to  a  method  which 
he  has  devised  to  give  x-ray  treatment 
intra-vaginally.  We  want  to  call  spe- 
cial attention  to  the  technique  men- 
tioned by  the  doctor  as  we  feel  that 
this  is  a  step  in  advance  and  over- 
comes much  of  the  difficulty  which 
has  previously  been  experienced  in 
attacking  cancer  of  the  cervix  and 
vaginal  wall  with  the  x-ray.  Of  course, 
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if  one  has  access  to  both  radium  and  be  obtained  by  pointing  the  x-rays 
x-ray,  the  radium  can  easily  be  used  through  the  speculum,  as  described 
intra-vaginally.    The  same  results  can     elsewhere  by  Merritt. 


THOSE  who  have  not  yet  made  ar- 
rangements for  the  summer  meet- 
ing at  Boston  may  find  it  advantageous 
to  get  in  touch  with  the  Harlan- 
Spears,  Tours.  These  people  will  run 
a  Radiological  Society  section,  leaving 
Chicago,  Wednesday  evening,  June 
1st,  via  the  Michigan  Central,  as  a 


part  of  the  American  Medical  Associa- 
tion Excursion.  A  number  of  mem- 
bers of  the  Radiological  Society  have 
already  registered  with  Harlan-Spears. 
The  itinerary  furnished  appears  in- 
teresting and  offers  an  excellent  vaca- 
tion trip,  while  providing  excellent 
accommodations  for  the  summer 
meeting. 


Correspondence 


BECAUSE  of  numerous  inquiries  I 
have  received  concerning  the  ap- 
plication of  an  erythema  skin  dose 
(E.  S.  D.)  with  our  domestic  ap- 
paratus I  feel  that  an  explanation  is 
necessary. 

Using  the  same  make  transformer 
and  otherwise  like  conditions  as  focal 
distance  of  35  cm.,  5  milliamperes, 
100  kilovolts,  10  mm.  aluminum  filter, 
we  must  be  absolutely  certain  that 
the  voltage  is  determined  by  a  sphere 
gap  and  that  the  milliamperemeter 
has  been  tested  with  a  control  instru- 
ment. 

The  science  of  physics  speaks  al- 
ways in  linevoltages,  while  the  clini- 
cian, especially  in  Europe,  speaks  of 
peak  or  maximum  voltages.  Since  the 
most  penetrable  radiations  depend  on 
the  highest  or  peak  voltage,  it  is 
really  correct  to  use  peak  voltage 
measurements.  They  may  be  obtained 
by  multiplying  line  voltage  with  1.4. 
For  instance,  100,000  volts  measured 
by  our  indicators  means  140,000  peak 
or  maximum  voltage.  This  was  sug- 
gested by  Dr.  Coolidge  in  a  recent 
interview. 

Having  determined  the  accuracy  of 
the  measuring  instruments  we  must 
next  proceed  to  obtain  the  erythema 
skin  dose.  We  began  with  a  line  volt- 
age of  80  Kv.  equal  to  107.5  max.  Kv. 
and  found  that  the  duration  of  ex- 
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posure  to  obtain  an  E.  S.  D.  was  three 
hours.  Using  a  peakvoltage  of  126 
Kv.  equaling  a  line  voltage  of  90  Kv. 
we  obtain  an  E.  S.  D.  in  about  60 
minutes.  Using  a  peakvoltage  of  140 
Kv.  or  100  Kv.  line  voltage,  the  time 
of  exposure  is  50  minutes.  Therefore, 
it  becomes  necessary  that  each  thera- 
peutist determine  the  duration  of  ap- 
plication of  x-rays  to  produce  an  E. 
S.  D.  for  his  apparatus. 

We  are  at  present  making  investiga- 
tions with  an  intensimeter  of  Furste- 
nau  placed  at  my  disposal  through  the 
kindness  of  the  Victor  X-ray  Corpora- 
tion. Using  a  current  of  126  peak 
voltage  and  a  load  of  5  milliamperes, 
focal  distance  of  35  cm.,  a  filter  of  10 
mm.  aluminum  and  6  mm.  of  sole 
leather,  we  obtain  six  Furstenau  units 
per  minute.  The  E.  S.  D.  is  obtained 
in  60  minutes,  hence  it  takes  360  F.  to 
obtain  an  E.  S.  D.  The  same  meas- 
urements, of  course,  should  be  ob- 
tained under  like  conditions.  Hence, 
if  another  machine  produced  8  F.  in 
1  minute  under  like  conditions,  it 
would  mean  that  an  E.  S.  D.  would 
be  obtained  in  360  divided  by  eight 
equals  45  minutes. 

However,  until  we  have  a  measur- 
ing instrument  it  will  be  necessary  to 
determine  the  E.  S.  D.  under  always 
like  working  conditions. 

HENRY  SCHMTTZ.  M.  D. 


Abstracts  and  Reviews 


The  purpose  of  this  department  is  to  furnish  its  readers  a  succinct 
epitome  of  current  interesting  articles  and  books.  We  will  be  glad  to 
review  articles  which  have  been  presented  for  publication  or  any  manu- 
script or  book  sent  us. 


The  Roentgen  Diagnosis  and  Localiz- 
ation of  Peptic  Ulcer,  R.  D.  Carman, 
California  State  J.  Med.,  XVII,  378. 

Tl  I  E  medical  and  surgical  treatment 
of  peptic  ulcer  has  long  been  a 
subject  of  controversy;  the 
method  of  treatment  depends  on  prop- 
er diagnosis.  The  surgeon  has  the  ad- 
vantage in  that  he  can  see,  feel,  and 
demonstrate  the  presence  of  ulcer  be- 
fore he  decides  on  the  method  of  oper- 
ation. Few  medical  men  can  be  cer- 
tain of  the  condition,  unless  the  ulcer 
can  be  demonstrated  by  roentgen-ray. 
Treating  ulcers  diagnosed  on  clinical 
findings  and  treating  those  diagnosed 
on  roentgen  findings  are  different  mat- 
ters. Although  the  roentgen-ray  is 
not  infallible  and  may  not  distinguish 
simple  from  malignant  ulcers,  it  can 
point  to  the  fact  that  a  lesion  is  pres- 
ent and  frequently  is  the  means  of 
earlier  diagnosis. 

The  general  opinion  that  duodenal 
ulcer  has  a  more  exact  symptomatol- 
ogy than  gastric  ulcer  may  be  due  to 
the  fact  that  it  is  about  four  times  as 
common  as  gastric  ulcer.  Moreover, 
many  patients  may  have  learned  the 
ulcer  symptoms  from  former  examina- 
tions, and  thus  influenced,  recite  a 
history  typical  of  ulcer. 

The  localization  of  peptic  ulcer  has 
an  importance  apart  from  diagnostic 
accuracy.  In  245  cases  diagnosed  gas- 
tric ulcer  by  the  roentgen-ray  and  op- 
eratively  confirmed  during  1918  and 
1919,  33  (14.47  per  cent)  were  found 
to  be  carcinomatous.  Twelve  (8.6  per 
cent)  of  these  were  not  recognized  as 
malignant  before  operation.  Only  six 
primary  malignancies  were  found  in 
4,500  operations  on  the  doudenum. 
Since  diagnosis  is  the  basis  of  treat- 
ment, diagnostic  separation  of  gastric 
from  duodenal  ulcer  should  be  of  in- 
valuable assistance  to  the  physician 
from  the  standpoint  of  prognosis. 

Three  thousand  eight  hundred  and 
ninety  of  23,598  patients  examined  at 
the  Mayo  Clinic  from  July  1,  1918,  to 
January  1,  1919,  complained  of  gastric 
symptoms  sufficient  to  warrant  roent- 
genologic study.  Operation  was  done 
in  343  of  528  cases  diagnosed  peptic 


ulcer  and  diagnosis  was  confirmed  in 
337  (98.21  per  cent).  Four  hundred  and 
seventeen  of  these  were  diagnosed 
duodenal  ulcer  by  the  roentgen-ray 
and  111  gastric  ulcer,  a  ratio  of  4  to  1. 
Two  hundred  and  fifty-five  of  the  417 
cases  diagnosed  ulcer  were  operated 
on:  in  246  (96.47  per  cent)  the  diag- 
nosis was  confirmed.  Operations  were 
performed  in  88  of  the  111  cases  diag- 
nosed gastric  ulcer;  in  84  (95.45  per 
cent)  diagnosis  was  confirmed.  The 
discrepancy  between  the  percentage 
of  confirmed  peptic  ulcer  (98.21  per 
cent)  and  the  confirmation  of  duo- 
denal (96.47  per  cent)  and  gastric  ul- 
cers (95.45  per  cent)  independently,  is 
due  to  the  incorrect  diagnosis  in  two 
cases  of  gastric  ulcer  and  five  cases 
of  duodenal  ulcer. 

There  were  21  cases  in  which  a  def- 
inite pathologic  condition  was  shown, 
but  accurate  localization  was  impos- 
sible. The  final  diagnosis  in  the  18 
patients  brought  to  operation  was 
gastric  ulcer,  four:  duodenal  ulcer, 
three;  gastric  and  duodenal  ulcer;  one; 
cancer  of  the  stomach,  eight:  chole- 
lithiasis  with  marked  adhesions,  one; 
lump  of  questionable  nature  in  the 
pyloric  muscle,  one. 

Sixty-seven  cases  were  diagnosed 
"indeterminate",  which  signifies  that 
from  a  roentgen-ray  standpoint  it  is 
impossible  to  express  either  a  nega- 
tive or  a  positive  opinion.  Twelve  of 
these  were  operated  on  with  findings 
as  follows:  duodenal  ulcer,  five;  gas- 
tric ulcer,  one;  cholecystitis,  two;  cho- 
lecystitis with  stones,  one;  cancer  of 
the  stomach,  one;  lesion  at  ring,  one; 
nodule  in  the  liver,  one. 

Exploration  of  the  stomach  and 
duodenum  was  done  during  operation 
for  various  abdominal  conditions  in 
351  of  3,105  cases  diagnosed  "negative 
stomach  and  duodenum."  The  diag- 
nosis was  confirmed  by  the  surgeon  in 
336,  or  95.76  per  cent,  of  the  cases. 

Deformity  of  the  luminal  contour, 
either  organic  or  spasmodic,  is  the 
principal  roentgenologic  sign  of  dis- 
ease of  the  digestive  tract.  It  reveals 
not  onl>r  the  lesion,  but  also  its  loca- 
tion, size,  and  often  its  character. 
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Four  types  of  gastric  ulcer  may  be 
distinguished  at  operation: 

1 —  Small  mucous  erosions  and  minute, 
slit-like  ulcers. 

2 —  Pentrating  ulcers  with  relatively 
deep  craters. 

3 —  Perforated  ulcers,  with  or  without 
the  production  of  accessory  pock- 
ets. 

A — Carcinomatous  ulcers. 

The  roentgen-ray  signs  of  gastric 
ulcer  may  be  divided  into  three 
groups : 

1 —  Direct  signs  (pathognomonic) 

(a)  The  niche. 

(b)  The  accessory  pocket. 

2 —  Indirect  signs  (diagnostic). 

(a)  Organic  hour-glass  stomach. 

(b)  Spastic  manifestations. 

1 —  Spasmodic  hour-glass 
stomach. 

2 —  Gastro-spasm. 

3 —  Corroborative  signs  (not  diagnos- 
tic). 

(a)  Retention  from  the  six-hour 
meal. 

(b)  Gastric  hypotonus. 

(c)  Alterations  of  peristalsis. 
The  niche  is  a  bud-like  projection 

from  the  barium-filled  stomach  and  is 
an  index  either  of  a  penetrating  or  of 
a  perforated  ulcer.  The  accessory 
pocket  is  a  pouch-like  excavation  rang- 
ing in  diameter  from  1  to  5  cm.  Both 
niche  and  pocket  are  obviously  signs 
of  advanced  ulcer. 

Organic  hour-glass  stomach  is  an 
occasional  sequence  of  penetrating  or 
perforated  gastrict  ulcer.  Roentgen- 
ologically  it  can  be  distinguished  from 
the  spastic  type  of  hour-glass  stom- 
ach. It  is  persistent  at  all  examina- 
tions, constant  in  situation,  and  re- 
mains unaltered  after  the  patient  has 
been  given  an  antispasmodic  to  phy- 
siologic effect. 

There  are  two  types  of  spasmodic 
hour-glass  stomach,  the  intrinsic  and 
the  extrinsic.  For  the  differentiation 
of  intrinsic  and  extrinsic  spastic  de- 
formity tincture  of  belladonna  is  pre- 
scribed. Belladonna  or  atropin  will 
not  differentiate  spasmodic  and  or- 
ganic forms  of  hour-glass  stomach, 
but  they  will  differentiate  intrinsic  and 
extrinsic  spasm. 

A  distinct  residue  in  the  stomach 
from  the  six-hour  meal  is  seen  in  55 
per  cen  of  he  gasric  ulcer  cases.  Prac- 
ically  90  per  cent  of  all  gastric  ulcers 
occur  in  he  vertical  portion  of  the 
stomach  above  the  incisura  angularis. 
The  retentions  which  they  produce 
have    been    assigned    respectively  to 
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pylorospasm  excited  by  the  ulcer,  to 
impairment  of  peristalsis,  and  the  hy- 
potonus. 

Gastric  hypotonus,  as  shown  by 
sagging  and  expansion  of  the  lower 
gastric  pole  is  a  frecjuent  accompani- 
men  of  ulcer.  Hypotonus  alone  pos- 
sesses little  significance,  but  if  it  does 
not  accord  with  the  habitus  of  the  pa- 
tient, the  possibility  of  an  ulcer  should 
be  considered. 

The  variations  of  peristalsis  met 
with  in  gastric  ulcer  include  weak  per- 
istalsis, hyperperistalsis,  absence  of 
peristalsis  from  the  ulcer-bearing  area, 
and  anti-peristalsis. I  None  of  these  is 
peculiar  to  ulcer,  but  all  of  them  are 
more  or  less  suggestive  of  a  gastric 
lesion. 

Differentiation  of  ulcer  and  cancer  is 
rarely  difficult.  roentgenological^. 
Usually  ulcers  project  from  the  gas- 
tric contour,  while  in  carcinoma  the 
growth  with  its  resultant  irregularity 
extends  into  the  gastric  lumen.  In 
border-line  cases,  in  which  carcinoma 
cells  are  found  in  the  ulcer,  differenti- 
ation may  be  impossible. 

An  ulcer  crater,  with  a  base  of  ex- 
treme size,  is  to  be  suspected  of  ma- 
lignancy. A  niche  3  cm.  or  more  in 
diameter  is  likely  to  show  microscopic 
signs  of  carcinoma. 

Fully  95  per  cent  of  duodenal  ulcers 
are  found  in  the  first  4  or  5  cm.  of  the 
duodenum,  usually  on  the  anterior 
wall.  Judd  is  impressed  with  their 
frenuent  multiplicity. 

The  roentgenologic  indications  of 
duodenal  ulcer  may  be  classified  as 
follows : 

1 —  Direct  signs. 

(a)  Deformity  of  the  duodenal 
bulb. 

(b)  Duodenal  diverticulum. 

2 —  Indirect  signs  (diagnostic). 

(a)  Gastric  hyperperistalsis. 

(b)  Gastric  retention  from  the  six- 
hour  meal  (the  combination  of 
hyperperistalsis  with  gastric 
retention  and  a  normal  gastric 
outline  is  diagnostic  of  duode- 
nal nicer  with  obstruction). 

Deformity  of  the  duodenal  contour 
stands  first  among  the  roentgenologic 
signs  of  diagnostic  value.  The  deform- 
ities more  or  less  characteristic  of  duo- 
denal ulcer  may  be  due  to  (1)  general 
distortion,  (2)  a  niche,  (3)  an  incisura, 
(4)  a  diminutive  bulb,  (5)  an  acces- 
sory pocket,  or  (6)  a  diverticulum.  All 
these  deformities  are  typical  and  path- 
ognomonic of  ulcer. 
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Hyperpcristalsis  consists  of  three  or 
more  waves  running  along  the  stom- 
ach on  both  curvatures.  The  phe- 
nomenon of  hyperpcristalsis  is  not 
limited  to  duodenal  ulcer,  for  it  may 
accompany  disease  of  the  gallbladder 
or  appendix,  or  be  seen  normally  in 
the  hypertonic  stomach. 


Technique  for  Removal  of  Foreign 
Bodies  Under  Direct  Fluoroscopic 
Guidance,  L.  W.  Grove,  M.  D.,  At- 
lanta, Ga.  Annals  of  Surgery,  March, 
1921. 

THE  following  method  was  accepted 
as  the  best  by  long  experience  in 
the  army.  While  chief  of  the  Sur- 
gical Service,  Base  Hospital  202,  Or- 
leans, France;  and  while  associate 
chief  of  service,  General  Hospital  41, 
Staten  Island,  New  York,  this  method 
was  used  485  times  without  a  failure. 
The  usual  dark  fluoroscopic  room  and 
table,  a  sharp-pointed  metal  indicator, 
a  head-light  for  the  operator  and  a 
screened  light  for  the  anesthetist  were 
used. 

A  preliminary  study  with  the  fluoro- 
scope  is  made  to  determine  the  course 
of  action.  Exact  localization  is  done 
in  the  following  manner:  With  the  pa- 
tient asleep  the  foreign  body  is  local- 
ized between  the  tube  and  screen  in 
the  direct  ray.  The  metal  indicator 
is  placed  directly  over  the  foreign 
body,  the  tube  is  shifted  in  the  long 
axis  of  the  field,  and  the  relative  rate 
and  distance  of  movement  of  the  for- 
eign body  and  indicator  are  noted. 
The  indicator  is  raised  or  lowered  un- 
til by  the  rate  and  distance  it  can  be 
determined  that  the  body  is  in  the 
same  plane  as  the  indicator.  Thus  the 
depth  can  be  determined.  This  is  very 
similar  to  one  of  the  methods  of 
localization  described  in  the  army 
manual  and  used  by  some  of  the 
roentgenologists  in  their  service  ex- 
perience. 

In  addition  to  the  exact  localization, 
at  the  same  time  a  skin  incision  is 
made  and  a  heavy  jaw  forceps  forced 
through  the  tissues  until  the  foreign 
body  is  reached  and  seized.  It  is  re- 
moved and  the  wound  sutured  or 
drained. 

_  The  forceps  can  be  introduced  at 
right  angles  in  the  plane  with  the  for- 
eign body.  But  if  that  is  impossible, 
in  the  hands  of  the  expert,  the  for- 
eign body  is  soon  reached  by  learning 
the  technique  described. 


The  485  extractions  covered  occur- 
red in  the  following  locations:  Peri- 
cardium, three;  lung  and  pleural  cav- 
ity, twelve;  bone  and  joint,  fifteen; 
soft  tissue,  455.  In  the  pericardium 
and  neck  open  dissection  is  best.  This 
is  the  same,  only  dissection  is  done 
under  guidance  of  the  eye.  In  the 
lung,  extraction  was  done  by  produc- 
ing a  pneumothorax.  Normal  intra- 
thoracic pressure  is  maintained  and 
less  hemorrhage  results.  Drainage 
tubes  can  be  placed  in  abscess  cavi- 
ties at  the  same  time.  In  a  position 
where  the  blind  method  seems  unsafe, 
the  open  can  be  combined  with  it. 
Foreign  bodies  in  the  brain  were  not 
treated  in  this  way. 

E.  W.  ROWE,  M.  D. 


Roentgenographic  Studies  of  Bron- 
chietasis  and  Lung  Abscess  After 
Direct  Injection  of  Bismuth  Mixture 
Through  the  Bronchoscope.  H.  L. 
Lynah,  M.  D.,  and  W.  H.  Stewart, 
M.  D.,  New  York,  Annals  of  Sur- 
gery, March,  1921;  page  362. 

DR.  STEWART'S  discovery  of  the 
use  of  bismuth  in  the  study  of  the 
bronchial  tree  was  made,  as  many 
others  made  it,  accidentally  about 
1915.  Gradually  it  was  learned  that 
bismuth  could  be  introduced  without 
any  serious  difficulty.  But  Dr.  Lynah 
in  1920  was  the  first  to  attempt  to  out- 
line lung  cavities  by  the  injection  of 
opaque  substances  through  the  bron- 
choscope. These  two  cases,  with  three 
others,  are  fully  reported  with  the 
following  important  deductions: 

1.  Bismuth  mixtures  can  be  in- 
jected into  the  bronchii  and  lungs  of  a 
living  patient  without  danger. 

2.  The  injection  of  an  opaque  sub- 
stance into  the  lung  of  the  living  pa- 
tient will  open  an  enormous  field  of 
usefulness  in  the  study  of  cough,  the 
expulsion  of  substances  from  the  lung, 
and  lung  drainage.  Bronchial  struc- 
tures and  lung  cavities  can  be  outlined 
and  will  aid  the  surgeon. 

3.  A  definite  lung  abscess  is  seldom 
seen  bronchoscopically.  Pus  is  seen 
coming  from  a  bronchus  when  the  ab- 
scess may  be  around  the  corner.  An 
injection  of  bismuth  mixture  or  some 
other  opaque  mixture  will  clear  up  this 
error. 

4.  Bismuth,  when  it  enters  the  ab- 
cess  cavity,  is  recognized  by  its  metal- 
lic lustre.  When  it  is  in  tubular  tissue 
it  is  a  dull  opaque. 
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5.  Eight  cc.  of  bismuth  subcarbon- 
ate  in  olive  oil,  one  or  two  parts,  was 
used.  The  mixture  is  rendered  sterile 
by  boiling. 

6.  The  injection  should  be  made 
slowly  and  not  by  squirts,  to  avoid 
soaking  the  surrounding  lung  tissue. 

7.  It  seems  from  these  preliminary 
studies  that  cough  and  cilia  are  not 
the  only  means  of  expelling  secretions. 

8.  Although  the  bismuth  was  in- 
jected for  diagnostic  purposes,  it 
seemed  to  have  a  therapeutic  benefit 
to  the  five  patients  upon  whom  tried. 
No  harm  was  done. 

9.  Fluoroscopy  was  important,  but 
stereoroentgenographic  examination 
was  found  the  best  way  to  localize  the 
cavitations. 

10.  Experience  shows  that  the 
roentgen  examination  should  be  made 
almost  immediately  after  the  removal 
of  the  bronchoscope,  otherwise  the 
patient,  in  a  fit  of  coughing,  will  re- 
move such  of  the  bismuth  from  the  in- 
volved lung. 

E.  W.  ROWE,  M.  D. 


The  Thyroid  and  Its  Diseases.  Charles 
H.  Mayo,  Rochester,  Minnasota. 
Surgery,  Gynecology  &  Obstetrics, 
March,  1921. 

MORE  is  known  of  this  gland  than 
of  any  other.  Kendall  has  iso- 
lated the  chemical  compound 
causing  the  toxicity.  He  has  pre- 
pared it  ..synthetically.  Plummer, 
Roothby  and  Sandiford  have  shown 
by  18.000  tests  that  hypothyroidism 
lowers  the  metabolic  rate  and  that  hy- 
persecretion raises  it. 

Two  marked  differences  in  hyperthy- 
roid  cases  are  noticed.  There  is  the 
type  arising  with  adenoma,  or  upon 
long-standing  goiters,  often  without 
exophthalmos.  This  type  is  common 
and  occurs  at  about  an  average  age  of 
43,  coming  to  operation  at  48.  The 
other  type  comes  at  36;  exophthalmos 
occurs  early,  50  per  cent  in  a  few 
months  and  90  per  cent  in  two  years. 
The  epinephrin  test  is  not  reliable  and 
is  often  dangerous.  Adenomata  with 
hyperthyroidism  average  about  17  to 
20  per  cent  of  all  cases  of  goiter  with 
hyperthyroidism.  Testing  the  meta- 
bolic rate  is  the  most  accurate  method. 

The  thyroid  gland  is  made  up  of  a 
mass  of  encapsulated  alveoli  held  to- 
gether by  a  strand  of  connective  tis- 
sue. The  secretion  of  the  gland  can 
escape  only  by  pressing  it  through  the 
glands  that  produce  it.  In  exophthal- 
mic goiter  there  is  no  retention  of  ex- 


cretion. In  goiter  of  adolescence  or 
simple  goiter,  retention  may  occur. 
The  administration  of  iodine  in  simple 
goiters  is  beneficial. 

Few  patients  with  exophthalmic 
goiter  make  good  recoveries  without 
operation.  Others  make  partial  re- 
coveries, with  damaged  hearts,  kid- 
neys, etc. 

The  elaborate  preparations  for  oper- 
ation are  justified  by  the  lowering  of 
the  mortality  rate.  A  patient  with  a 
metabolic  rate  of  plus  66  and  caught 
on  a  subsiding  curve  is  a  better  risk 
than  one  with  plus  66  on  the  ascend- 
ing curve. 

With  x-ray  treatment,  remission 
may  occur  just  as  remissions  occur 
without  treatment.  Our  experience 
has  been  failure  or  but  temporary 
benefit.  It  is  possible  that  the  ray 
treatment  may  destroy  the  gland  and 
product  hypothyroidism.  It  is  difficult 
to  regulate  the  dosage,  and  its  use 
adds  to  the  difficulties  of  operation. 
It  is  to  be  hoped  that  radiotherapy 
may  be  developed  into  a  safe  and 
effective  method  of  securing  a  cure 
or  relief  in  preparation  for  surgery. 

Operation  is  usually  done  under 
ether  anesthesia.  In  1919,  1704  of 
2205  operations  were  under  ether,  135 
novocain,  and  366  by  combined  meth- 
ods. The  death  rate  has  steadily 
lowered  in  20  years.  Patients  are  com- 
ing earlier  to  operation.  Only  20 
per  cent  came  in  late  stages.  Selection 
of  cases  has  lowered  the  mortality  as 
much  as  the  surgeon's  skill.  Mortal- 
ity varies  from  0  to  3  per  cent  in  va- 
rious groups. 

E.  W.  ROWE,  M.  D. 


Compression  Fracture  of  the  First 
Lumbar  Vertebra  with  Delayed 
Symptoms,  Rudolph  V.  Gorsch,  M. 
D.,  New  York  City. 

MANY  back  injuries  are  oassed  of! 
without  serious  consideration.  It 
seems  sufficient  that  they  be 
called  "sprains,"  "arthritis,"  or  con- 
tusions. Even  when  roentgenograms 
are  made  the  mistaken  diagnosis  fre- 
quently results.  The  x-rays  offer  the 
only  positive  means  of  making  an 
early  diagnosis.  Late  diagnosis  months 
or  years  afterward  can  be  made  easily. 
Roentgenograms  are  typical  and  dis- 
tinctive. It  is  inferred  that  more 
rases  should  be  examined  properly  by 
the  x-ray,  the  spine  being  taken  in 
small  sections  in  both  lateral  and  an- 
tero-posterior  positions. 

E.  W.  ROWE,  M.  P, 
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X-ray  Bulletin,  Treasury  Department, 
U.  S.  Public  Health  Service,  A.  J. 
Paccini  in  charge. 

A BRIEF  review  of  several  issues  of 
this  bulletin  is  worth}'  of  con- 
sideration. One  issued  January 
15,  1921,  and  one  February  15,  1921, 
have  been  carefully  read.  The  first 
contains  a  full  and  concise  review  of 
"Technique  and  Interpretation  of 
Roentgenograms  of  Tuberculosis  and 
Complications",  by  Howard  E.  Ash- 
bury,  M.  D.,  F.  A.  C.  S.,  Baltimore. 
This  gives  us  an  individual's  tech- 
nique and  his  own  way  of  making  the 
interpretation.  There  are  few  places 
where  one  may  go  for  this  informa- 
tion. The  remarkable  thing  is  that 
all  of  it  is  so  well  standardized  that 
there  will  be  little  ground  for  criti- 
cism. Such  matters  are  fast  reaching 
the  stage  where  they  might  be  intro- 
duced in  text-book  st3de  and  remain 
the  model  for  all  teaching.  Major 
Ashbury  is  thorough  and  exceedingly 
systematic.  He  gives  up  his  own  tech- 
nique for  making  the  stereoroentgeno- 
grams,  his  routine  study  of  the  plates 
and  his  manner  and  basis  of  interpre- 
tation, the  different  diagnoses,  and  in 
a  full  and  complete  summary  com- 
ments on  rules  for  use  in  diagnosis.  A 
few  samples:  "When  tuberculosis  of 
the  parenchyma  is  present  to  the  ex- 
tent of  giving  physical  signs,  it  will 
be  shown  in  a  good  x-ray  plate  as 
groups  of  tubercles  with  thickened 
bronchial  tree  markings  leading  from 
the  hilus  out  to  the  area  involved  like 
a  spray  of  goldenrod."  "When  tuber- 
culosis does  exist,  the  characteristic 
roentgenographic  tubercle  will  appear 
somewhere  in  the  field."  "The  tend- 
ency to  speak  of  the  bases  of  the  lungs 
as  non-tubercular  area  is  a  conveni- 
ent way  to  consider  base  lesions,  and 
will  usually  react  in  the  right  direction, 
but  it  is  not  infallible." 

"Finally,  the  roentgenologist  is 
safer  when  he  describes  the  lesions 
and  groups  the  possibilities  and  per- 
mits the  clinician  to  diagnose  the 
case.  The  clinician  is  not  justified  in 
making  a  definite  diagnosis  from  the 
x-ray  plate  alone."  "It  is  thought  that 
the  roentgenologist  in  his  report 
should  describe  the  changes  in  the 
lung,  mention  the  location  of  the  le- 
sion, but  permit  the  clinician  to  make 
the  diagnosis." 

A  second  article  by  Dr.  Charles 
Eastmond  of  Brooklyn,  New  York,  de- 
tails in  a  careful  manner  his  technique 
for  examining  the  appendix,  the  direct 


and  indirect  evidence  which  he  con- 
siders fully  and  logically.  Among  the 
many  good  points  mentioned  are: 
"The  term  pathological  appendix  is 
selected  in  preference  to  chronic  ap- 
pendicitis because  the  term  appendi- 
citis suggests  that  there  is  still  an 
inflammatory  condition  existing; 
whereas  the  term  pathological  ap- 
nendix  merely  means  that  there  has 
been  a  pathological  process  which 
has  brought  about  certain  abnormal 
changes  in  the  organ.  The  existing 
pathological  condition  may  be  quies- 
cent and  productive  of  no  symptoms, 
either  local  or  remote,  or  there  may 
be  changes  of  function  in  adjacent 
parts  of  the  gastro-intestinal  tract, 
without  the  presence  of  any  local  clin- 
ical manifestation  of  disease." 
"Direct  evidence  consists  of: 

1.  Lack  of  homogeneity  of  the  ap- 
pendiceal lumen. 

2.  Irregularities  of  lumen. 

3.  Abnormal  fixation. 

4.  Tenderness  of  appendix  upon 
palpation. 

5.  Abnormality  of  form  in  the  way 
of  angulations. 

6.  Retention  of  contents  beyond  the 
emptying  time  of  the  cecum. 

"The  indirect  evidence  is  based  on: 

1.  Adhesions  of  the  terminal  ileum. 

2.  Abnormal  fixation  of  the  cecum. 

3.  Functional  disturbances." 
"About  90  per  cent  of  all  appendices 

may  be  rendered  visible." 

If  any  reader  is  anxious  to  secure 
in  condensed  form  the  latest  review 
of  "The  Principles  of  the  Therapeutic 
Application  of  Radiation,"  then  the 
full  paper  of  Dr.  Henry  K.  Pancoast, 
Professor  of  Roentgenology,  Univers- 
ity of  Pennsylvania,  Philadelphia, 
should  be  procured.  The  latest  con- 
ception of  the  physics  of  radiant 
energy  is  lucidly  explained.  This  is 
followed  by  a  summing-up  under  14 
points  of  all  that  is  known  concerning 
the  therapeutic  action  of  radiation. 
There  is  little  that  is  new  in  the  lat- 
ter, but  it  is  in  such  form  as  will  make 
it  easy  to  review  the  subject. 

E.  W.  ROWE,  M.  D. 


Peristalsis  in  Health  and  Disease, 
Walter  C.  Alvarez,  M.  D.,  San 
Francisco,  Calif.  Am.  Jr.  Roent.  Jan. 
1920.,  Page  1. 

PRACTICAL    problems    are  often 
unsolved  because  we  do  not  go 
back  far  enough.    Before  begin- 
ning his  work  on  the  gastro-intestinal 
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tract  the  doctor  found  he  must  study 
the  lower  animals  first.  Helpful  hints 
were  obtained  from,  snails,  sea-cucum- 
bers, anemones,  jelly-fish,  clams, 
worms  and  crawfishes.  Medical  in- 
dices are  not  of  much  use.  What  is 
helpful  is  often  hidden  behind  unsug- 
gestive  titles. 

The  thesis  with  which  he  starts  is 
this:  "The  forces  which  bring  about, 
modify  and  control  peristalsis  must 
be  looked  for  within  the  gut  itself." 
In  his  summary  he  gives  the  main 
points  which  he  has  discussed  most 
fully,  and  after  reading  carefully  one 
feels  he  has  made  a  real  contribution 
to  pure  science  that  must  have  prac- 
tical value. 

Summary. 

1.  The  digestive  tract  is  largely 
autonomous,  and  the  forces  underlying 
peristalsis  must  be  looked  for  mainly 
within  the  gut  itself. 

2.  The  tendency  of  writers  to  ex- 
plain everything  on  the  basis  of  ner- 
vous reflexes  and  ganglionic  control 
is  unfortunate,  and  paralyzing  to  fur- 
ther progress. 

3.  Recent  biologic  work  has  shown 
in  numberless  ways  that  the  main 
function  of  the  nervous  system  is  con- 
duction. 

4.  It  has  been  shown  conclusively 
that  the  rhythmical  contractions  of 
the  intestinal  muscle  are  myogenic  in 
origin. 

5.  Auerbach's  plexus  serves  to  con- 
duct stimuli  and  to  co-ordinate  the 
activities  of  different  parts  of  the 
tract.    It  contains  no  reflex  arc. 

6.  Current  theories  about  the  an- 
tagonism between  the  vagus  and  sym- 
pathetic nerves  are  shown  to  be  pseu- 
doscientific,  and  out  of  harmony  with 
the  facts  as  determined  by  the  leading 
anatomists  and  physiologists  of  the 
world  today.  The  sympathetic  is  an 
integral  part  of  the  central  nervous 
system  and  not  an  outlying,  antagonis- 
tic "brain." 

7.  Many  of  the  conclusions  based 
upon  the  supposed  actions  of  drugs 
on  nerve-endings  and  "intermediate 
substances"  must  be  revised  in  the 
light  of  recent  work. 

8.  The  extrinsic  nerves  of  the  intes- 
tine serve  to  communicate  between 
the  body  and  the  bowel,  and  between 
the  bowel  and  the  brain. 

9.  The  digestive  tract  can  work 
quite  normally  after  section  of  all 
the  extrinsic  nerves. 

10.  The  key  to  an  understanding 
of  peristalsis  is  to  be  found  in  a  study 


of  the  smooth  muscle  in  the  wall  of 
tlie  bowel. 

11.  There  are  different  types  of 
muscles,  suited  to  different  functions 
in  the  different  parts  of  the  body  and 
in  different  parts  of  the  digestive 
tract. 

The  name  "gradient"  is  introduced 
and  used  to  express  the  direction  of 
the  wave  movement  in  peristalsis. 

Gradients: 

(a)  /V  peristaltic  wave  spreads  both 
ways  from  a  stimulated  spotlike  rip- 
ples from  a  stone  thrown  into  a  pond. 
Most  of  the  muscular  tubes  are  so 
constructed  that  the  ripples  can  travel 
in  one  direction  better  than  in  another. 

(b)  It  may  be  a  law  for  all  tubular 
organs  that  the  transport  of  material 
in  one  direction  depends  upon  gradi- 
ents of  rhythm,  irritability,  tone  and 
metabolism.  Such  gradients  can  eas- 
ily be  demonstrated  in  the  walls  of  the 
stomach  and  intestine. 

(c)  A  bolus  moves  aborally  in  the 
digestive  tract  because  the  pressure 
is  greater  on  the  upper  than  on  the 
lower  side.  This  difference  is  due 
probably  to  the  graded  characteristics 
of  the  muscle. 

(d)  The  peculiarities  of  peristalsis 
in  different  parts  of  the  tract  are 
explainable  on  the  basis  of  local  dif- 
ferences in  the  structure  of  the  neuro- 
muscular mechanism. 

(e)  It  is  shown  how  the  gradients 
may  be  upset  in  disease,  and  how 
these  theories  can  explain  pathologic 
pneumonia. 

E.  W.  ROWE,  M.  D. 


Quick,  Douglas,  The  Combination  of 
Radium  and  the  X-Ray  in  Certain 
Types  of  Carcinoma  of  the  Breast. 
(Surg.  Gynec.  and  Obst.,  Vol.  32, 
No.  2,  Feb.,  1921). 

TH  E  writer  reviews  the  existent 
literature  briefly,  and  quotes  some 
interesting  early  results.  He  notes 
that  in  the  past,  radium  and  x-ray 
have  not  been  sufficiently  combined. 
He  describes  the  technique  in  use  at 
the  Memorial  Hospital  for  burying 
emanation  tubes  in  the  tissue;  presents 
an  outline  of  the  histologic  changes 
which  follow  such  a  procedure  and 
which  furnish  a  rational  basis  for 
radium  therapy.  He  thinks  that  the 
results  following  the  burial  of  small 
emanation  tubes  (2  or  3  mc.)  is  bet- 
ter than  those  following  the  same  total 
dosage  delivered  in  a  shorter  time. 
Filtration,  in  this  method,  is  through 
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a  thin  glass  wall  only,  and  this  per- 
mits the  use  of  nearly  all  of  the  beta 
radiation — a  very  important  factor. 
Subsequent  x-ray  treatment  is  carried 
out  as  though  no  radium  treatment 
had  been  given.  During  the  past  two 
and  one-half  years,  seventy-eight  cases 
of  carcinoma  of  the  breast  have  been 
thus  treated  at  the  Memorial  Hospi- 
tal. Of  these  seven  show  complete 
regression,  and  have  remained  well 
for  periods  of  from  three  months  to 
two  years.  Twenty-one  cases  show  a 
partial  regression,  and  are  still  pro- 
gressing. No  case  in  this  group  has 
been  observed  less  than  five  months. 
Twenty-four  cases  showed  temporary 
benefit;  nineteen  of  these  have  died, 
but  without  lighting  up  of  the  original 
process.  Ten  cases  showed  no  im- 
provement. These  were  far  advanced 
cases  with  widespread  metastases, 
nine  cases  were  not  followed.  Seven 


cases  have  been  under  observation 
too  short  a  time  for  any  report. 
Twelve  of  the  foregoing  cases  are  re- 
ported in  detail,  with  micro-photo- 
graphs illustrating  the  histologic 
changes  occurring.  Eifty-eight  of 
these  cases  were  treated  for  recur- 
rences and  metastatic  growths.  Only 
one  of  these  was  operable.  He  notes 
that  radium  seems  to  control  the  pleu- 
ral pain  better  than  x-ray.  He  con- 
cludes that  the  x-ray  is  useful  in  the 
treatment  of  every  case  of  mammary 
carcinoma,  that  radium  may  be  com- 
bined with  x-ray  to  great  advantage 
in  a  certain  number  of  cases;  that 
radium  is  useful  mainly  in  flat  or  bulky 
recurrences,  avillary  involvement,  in- 
operable primary  cases,  and  in  cases 
refusing  operation;  and  that  radium 
and  x-ray  may  convert  an  inoperable 
case  into  an  operable  one  at  times. 
LOWELL  S.  GOIN,  M.  D. 
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FOR  SALE 

Columbia 
Dictaphone 

{Like  New) 

Recorder,  Transcriber,  Record 
Shaving  Apparatus,  each  one 
equipped  with  an  alternating 
current  motor.  Ten  records 
and  carrier. 

Cost $375 

First   reasonable  offer  buys. 
DR.  E.  A.  MERRITT 

1621  Connecticut  Avenue.  N.  W. 
Washington,  D.  C. 


Special  Service 

Summer  Meeting — Boston 


THE  Radiological  Section  will 
leave  Chicago  at  8  o'clock  on 
the  Michigan  Central  Limited 
on  Wednesday  evening,  June 
1st,  arriving  at  Boston  Thursday 
evening,  June  2nd. 

Members  may  return  independently 
after  the  summer  meeting  or  on  the 
"Medical  Special  DeLuxe"  or  the 
"Washington  Sectton"  of  the  Med- 
ical Tours,  after  the  American  Med- 
ical meeting. 

Hotel  accommodations  are  already 
secured  and  members  wishing  to 
avail  themselves  of  this  service 
should  make  application  at  once. 

Harlan- Spears  Tours 

Business  Managers  of  the  Medical  Tours 

20  West  Jackson  Blvd.  Chicago,  111. 


Announcemen  t 


,  We  have  added  extensively  to  our  facilities  by  purchasing  a 
four  story  factory  building  with  show  room  and  general  offices, 
at  1932-1942  Burling  Street. 

It  is  our  desire  and  expectation  that  in  this  way  we  shall 
serve  our  many  valued  customers  even  more  satisfactorily  and 
and  efficiently  than  in  the  past. 

After  February  First,  1 92 1 ,  please  address  all  correspondence 
to  1932-1942  Burling  Street,  Chicago.  Telephone,  Diversey  4202, 
all  departments. 

Standard  X  Ray  Company 
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X-Ograph  Molar  Packets 

Another  step  nearer  perfection 

A  Dental  X-Ray  Film  Packet  size  1  x  1  Y±  inches, 
having  a  right  angle  projection  which  rests  on  the 
crown  of  the  tooth  and  acts  as  a  guide  to  hold  the 
packet  in  proper  position  -  a  great  convenience  in  ray- 
ing the  molar  teeth  and  for  use  with  nervous  patients. 
Manufactured  in  fast  and  slow  brands,  one  dozen  pack- 
ets to  the  box. 

Your  dealer  can  supply  you. 

BUCK  X-OGRAPH  COMPANY 

4485  Olive  Street  ST.  LOUIS,  MO. 
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Switchboard  of  Wappler 
Bellevue  X-Ray  Machine 


VY/E  invite  every  reader  of  the 
Journal    of    Radiology  to 
send  us  his  name  and  address. 

This  does  not  mean  that  you 
will  be  annoyed  by  solicitors;  it 
means  that  you  as  a  Roentgen- 
ologist will  be  kept  posted  in  the 
most  advanced  apparatus  which 
will  aid  you  in  your  work. 

The  name  of  our  nearest  agent, 
who  stands  ready  to  serve  you, 
is  also  yours  for  the  asking. 

Please  send  today. 

WAPPLER  ELECTRIC  COMPANY,  Inc. 

Main  Office  &  Factory,  162-184  Harris  Ave., 

Long  Island  City.  N  Y.  J  J 

:Show  Rooms.  173  Last  87lh  Street,  New  Yoik  City,  N.  Y 


CHICAGO  BRANCH 

The  Engeln  Electric  Co. 

Special  Kelley-Koett  Distributors 
Service  Station 


Dental  Units 

Kelley-Koett 

Fluoroscopic  Units 

Mobile  Units  Apparatus 

Hickey  Fluoroscopic  Screens 

Potter-Bucky  Diaphragms  Intensifying 
Coronaless  Aeriel  System  Screens 

Plates,  Films,  Chemicals,  Supplies 
30  E.  Randolph  St.  Chicago,  111, 
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THE 

PATTERSON  COMBINATION 

WITH 

POTTER-BUCKY  DIAPHRAGM 


DETAIL--CONTRAST--SPEED 

FOR    SALE    BY    YOUR  DEALER 


THE   SIGN    OF  QUALITY 

THE  PATTERSON  SCREEN  COMPANY 

TOWANDA,  PENNSYLVANIA.  U.  S.  A. 
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J  SHALL  attempt  to  show,  in 
the  brief  time  allotted,  that 
the  competent  roentgenologist  can 
be  of  invaluable  assistance  in 
eliminating  or  sustaining  a  diag- 
nosis of  gallbladder  pathology  in 
practically  every  chronic  abdomen. 

Much  has  been  written  in  the 
last  few  years  concerning  the 
value  of  the  roentgen  study  of  the 
gallbladder  and  a  varied  array  of 
statistics  and  opinions  has  re- 
sulted. Some  men  report  that  the 
roentgen  methods  can  only  show  a 
very  low  percentage  (as  low  as 
ten  per  cent  )  of  gall  stones  and 
that  negative  roentgen  findings 
mean  nothing,  while  other  men 
claim  that  in  their  hands  the 
roentgen  methods  will  show  from 
85  to  95  per  cent  of  pathological 
gallbladders.  George  states  that 
the  roentgen  methods  of  diag- 
nosing pathology  in  the  gallblad- 
der have  become  so  accurate  that 
if  there  be  no  direct  roentgen 
evidence  of  gall  stones,  or  indi- 
rect evidence  of  adhesions  involv- 
ing the  stomach,  duodenum  or  co- 
lon, as  a  result  of  cholecystitis, 
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the  surgeon  should  have  a  pre- 
ponderance of  clinical  evidence 
as  a  warrant  in  operating  for  gall- 
bladder pathology. 

Gall  Stones 

It  has  only  been  in  the  last  few 
years  that  gall  stones  could  be  de- 
tected by  the  roentgenologist  to 
any  extent  and  for  that  reason 
most  roentgenologists  did  not  rec- 
ommend roentgen  ray  examina- 
tions and  only  made  them  when 
urged  to  do  so.  Fortunately, 
however,  men  like  George,  Case, 
L.  G.  Cole  and  others,  found  that 
gall  stones  containing  calcium 
could  be  detected  much  more  fre- 
quently than  they  had  suspected, 
which  fact  stimulated  the  search. 
While  as  yet  few  roentgenologists 
have  published  their  reports,  the 
general  opinion  among  several 
roentgenologists  is,  T  believe,  that 
from  60  to  90  per  cent  of  gall 
stones  will  show. 

It  is  considered  impossible  to 
demonstrate  a  pure  cholesterine 
stone  on  the  x-ray  plate  or  film ; 
but  it  is  probably  safe  to  say  that 
a  pure  cholesterine  stone  rarely, 
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if  ever,  exists.  The  dense  calcare- 
ous gall  stones  are  very  easily 
demonstrated  by  most  any  tech- 
nique used,  but  this  type  of  gall 
stone  is  in  the  minority-  This 
fact  may  account  for  the  reason 
why  the  study  of  gallbladder  by 
roentgen  methods  has  made  so 
little  progress.  By  far  the  greater 
number  of  gall  stones  consist  of  a 
cholesterine  center  with  a  cal- 
careous periphery.  If  the  cal- 
careous laver  is  thin,  which  is 
true  in  about  50  per  cent  of  the 
cases,  the  stones  are  more  difficut 
to  detect. 

Gallbladder  Disease  With  or 
Without  Stones. 

Tn  the  past  and  even  at  the  pres- 
ent time  too  many  roentgenolo- 
gists only  search  for  gall  stones, 
instead  of  searching  carefully  for 
anv  direct  or  indirect  evidence  of 
gallbladder  pathology  other  than 
the  mere  presence  of  stones.  And 
furthermore,  the  gallbladder  re- 
gion is  usually  examined  by  a 
great  many  roentgenologists  only 
when  the  referring  physician  re- 
quests such  an  examination,  which 
is  in  a  very  small  percentage  of 
cases  referred;  for  the  great  ma- 
jority of  physicians  are  of  the 
opinion  that  roentgen  methods  are 
of  no  value  in  gallbladder  path- 
ology. Even  a  great  many  roent- 
genologists are  still  of  the  opinion 
that  they  are  wasting  time  and 
material  in  searching  for  gall- 
bladder pathologv  and  when  they 
do  go  after  a  gallbladder  they  do 
it  in  a  half-hearted  way,  doubting 
if  they  will  find  any  pathology 
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even  though  it  be  there.  Unless 
a  man  attempts  this  work  care- 
fully and  believes  in  its  merits  and 
is  confident  that  his  investigation 
is  thorough,  lie  had  better  not  try 
it.  We  think  that  the  reason  some 
men  still  have  no  faith  in  the 
roentgen  ray  methods  is  because 
they  are  not  developing  a  careful 
technique  and  are  only  finding  the 
dense  calcareous  gall  stones  in- 
stead of  making  a  careful  sys- 
tematic search  for  any  pathology 
of  the  gallbladder  with  or  with- 
out stones  in  every  case  that  is 
referred  for  an  abdominal 
stud  v.  We  feel  quite  confident 
that  if  every  competent  roentgen- 
ologist will  make  a  careful  routine 
search  for  gallbladder  pathology 
in  every  one  of  his  gastrointes- 
tinal and  other  abdominal  studies, 
that  the  statistics  reported  so  far 
will  soon  be  more  generally  ac- 
cepted and  probably  improved 
upon. 

We  not  only  attempt  to 
demonstrate  gall  stones,  for  they 
are  usually  of  secondary  import- 
ance, but  also  attempt  to  demon- 
strate any  pathologv  of  the  gall- 
bladder, with  or  without  stones. 
We  should  be  able  by  the  density 
of  the  gallbladder  shadow  to  de- 
tect thickened  or  enlarged  gall- 
bladder, filled  with  small  stones 
or  bile  of  very  high  specific  grav- 
itv  and  by  giving  the  patient  a 
barium  meal  we  should  be  able  to 
demonstrate  a  cholecystitis  with 
adhesions  and  also  frequently 
outline  the  pressure  of  an  enlarged 
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gallbladder  against  the  stomach, 
duodenum  or  colon. 

Technique. 
Time  will  not  permit  going 
into  any  elaborate  details  concern- 
ing our  technique.  The  referrim*; 
physician  is  instructed  to  give 
every  patient  the  following  in- 
structions, if  time  permits:  Take 
two  drachms  of  compound  licorice 
powders  at  bedtime  each  night  for 
three  or  four  nights  previous  to 
the  examination  and  eat  no  supper 
the  day  previous  and  no  break- 
fast on  the  morning  of  examina- 
tion. We  first  make  from  three 
to  six  exposures  of  the  gallbladder 
region  (including  area  between 
crest  of  ileum  and  tenth  rib), 
varying  the  penetration,  time.  etc. ; 
but  being  careful  that  the  dark- 
room assistant  develops  all  the 
plates  or  films  for  the  same  length 
of  time  thereby  insuring  plates  of 
varying  densities.  The  above 
preparation  and  examination  is 
made  on  every  patient  that  is  ex- 
plained for  any  abdominal  condi- 
tion. We  then  give  a  barium  meal 
in  the  fluoroscopic  room  and 
search  carefully  with  the  fluoro- 
scopic screen  for  any  indirect 
signs,  which  are  enumerated  later 
on.  We  then  make  from  three  to 
six  more  gallbladder  exposures  in 
order  to  pick  up  any  adhesions  or 
pressure  involving  the  stomach 
and  duodenum,  or  any  other  find- 
ings  that  might  have  been  missed 
on  our  first  series  of  gallbladder 
plates.  The  region  of  the  hepatic 
flexure  of  the  colon  is  studied  at 
twenty-four  hours. 
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A  good  gallbladder  plate  or  film 
should  show  a  wealth  of  detail  of 
soft  structures  and  one  of  the 
most  important  factors  is  the  abso- 
lute stillness  of  the  patient  during 
the  exposure.  We  invariably  care- 
fully  drill  the  patient  before  start- 
ing the  exposures.  The  Bucky- 
Potter  diaphragm  should  be  a 
very  valuable  asset  in  this  work 
and  will  undoubtedly  make  pos- 
sible the  obtaining  of  plates  of 
still  finer  quality  than  before. 

We  attempt  to  impress  the  re- 
ferring phvsician  that  we  also 
need  his  clinical  help  and  I  think 
that  we.  as  roentgenologists  should 
consider  ourselves  as  consultants 
and  require  when  possible  a  com- 
plete clinical  history  of  every  case. 
If  such  a  history  does  not  accom- 
panv  our  patients  we  take  a  his- 
tory in  the  course  of  our  examina- 
tion, so  that  this  may  be  consulted 
as  well  as  our  x-ray  findings  in 
arriving  at  our  final  conclusions 

Interpretation. 

Any  shadow  on  the  x-ray  plate 
or  film  which  we  interpret  as  a 
gallbladder  shadow  represents  in 
our  opinion,  a  pathological  gall- 
bladder and  is  so  reported. 

Even  if  no  suspicious  gallblad- 
der or  gall  stone  shadows  are  pres- 
ent, a  number  of  roentgen  ray 
findings  following  a  barium  meal 
are  of  invaluable  assistance  in  the 
roentgen  diagnosis  of  pathological 
gallbladder,  with  or  without 
stones,  namely  : 

t.  Hepata-fixation  of  the 
stomach,  the  pyloric  region  being 
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drawn  to  the  right  and  upward  in 
a  significant  manner.' 

2.  Characteristic  deformity  of 
first  portion  of  duodenum  and 
possibly  the  second  portion  due  to 
adhesions  pulling  the  duodenum 
to  the  right  and  outlining  the 
gallbladder. 

3.  Outlining  of  enlarged  gall- 
bladder due  to  pressure  against 
duodenum  or  antrum  of  the  stom- 
ach. 

4.  A  definite  small  area  of 
pain  to  pressure  accurately  local- 
ized to  the  outer  side  of  the 
shadow  of  the  duodenum,  usually 
accompanied  by  a  lag  in  the  emp- 
tying of  the  duodenum. 

5.  The  pressure  of  Riedel's 
lobe  of  the  liver,  when  demon- 
strable following  gas  distention 
of  the  stomach  and  colon,  is  an-, 
other  contributory  sign  of  gall- 
bladder disease,  in  which  jaundice 
is  not  present. 

6.  The  emptying  time  of  the 
stomach  following  a  barium  meal 
is  usually  much  shortened,  and  the 
outline  of  the  duodenum  is  well 
seen  owing  to  a  delay  in  the  emp- 
tying time  of  the  duodenum,  or  to 
a  too  rapid  out-pouring  of  the 
stomach-contents     through  the 
duodenum.    It  was  formerly  sup- 
posed that  this  unusual  visibility 
of  the  duodenum  strongly  sug- 
gested duodenal  ulcer,  but  Case 
states  that  in  his  experience,  it 
may  occur  in  any  duodenal  affec- 
tion or  in  gallbladder  disease. 

Time  will  not  allow  taking  up 
differential  diagnosis. 
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Surgical  Investigation 
[t  quite  often  happens  that  the 
roentgenologist  will  report  gall- 
bladder pathology  with  or  with- 
out stones,  only  to  have  the  sur- 
geon inform  him  that  he  palpated 
the  gallbladder  at  operation  and 
found  it  normal.    We  wish  to  say 
here  that  we  do  not  believe  that 
the  roentgen  ray  or  any  other  evi- 
dence  of   gallbladder  pathology 
should  be  considered  wrong  until 
the  accused  gallbladder  is  at  least 
opened  or  better  still,  has  been  re- 
moved and  submitted  to  a  histo- 
logical examination,  for  is  it  not 
a  fact  that  it  is  impossible  for  the 
average  surgeon  to  determine  by 
palpation  alone,  if  the  gallbladder 
is  normal  ?   We  believe  that  it  has 
been  definitely  proven  that  it  is. 
Dodd  reported  a  case  from  the 
Massachusetts    General  Hospital 
where  both  the  surgeon  at  opera- 
tion and  the  pathologist  at  post- 
mortem failed  to  palpate  the  stones 
which  were  later  found  in  the  dis- 
tended bladder. 

Statistics 
During  the  past  18  months  we 
have  examined  42  t   patients  in 
which,  we  have  made  a  complete 
roentgenological  study  of  the  gall- 
bladder.  We  reported  gallbladder 
'pathology,  with  or  without  stones 
in  t68  cases  or  in  approximately 
forty  per  cent  of  the  cases  studied. 
It  should  be  borne  in  mind  that  the 
o-allbladder   pathology   was  sus- 
pected bv  the  clinician  in  less  than 
ten  per  cent  of  the  421  cases.  We 
have  been  able  to  obtain  the  op- 
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erative  findings  found  in  128  of 
these  cases.  In  these  128  cases 
the  roentgen  conclusions  were  not 
confirmed  in  only  nine  cases  so 
that  in  this  small  series  our  con- 
clusions were  correct  in  approxi- 
mately 92  per  cent  of  the  cases 
operated.  Tn  four  of  the  nine 
failures  the  surgeon  reported  that 
the  gallbladder  was  normal  to 
palpation,  the  other  five  were  un- 
questionably errors  in  our  inter- 
pretation of  our  roentgen  find- 
ings. We  also  realize  that  this  is 
a  small  series  and  that  as  it  grows 
the  percentage  of  failures  may  in- 
crease. 

Conclusions. 

1.  We  are  not  justified  today 
in  making  the  diagnosis  of  "Gall- 
bladder Pathology"  without  hav- 
ing taken  advantage  of  all  the 
methods  at  our  disposal  which  can 
throw  light  on  the  diagnosis,  in- 
cluding a  roentgen  study.  This 
was  excusable  a  few  years  ago 
when  a  man  had  to  depend  largely 
upon  his  own  ability  to  do  every- 
thing. But  now  there  are  very 
few  medical  centers  of  any  size 
that  do  not  have  a  trained  and 
competent  roentgenologist — and 
we  must  insist  that  he  be  compe- 
tent, for  if  he  is  not,  the  use  of  the 
roentgen  ray  will  do  more  harm 
than  good  in  this  work  as  well  as 
all  other  branches  of  roentgenol- 
ogy, by  the  incompetent  man  ar- 
riving at  the  wrong  conclusions. 

2.  As  in  all  other  branches  of 
diagnostic  roentgenology,  the 
most   important    factor   in  this 
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work  is  the  correct  interpretation 
of  the  various  shadows  as  seen 
upon  our  x-ray  plates  and  screens. 

3.  The  roentgen  methods 
must  be  more  thorough  and  plates 
must  be  used  freely. 

4.  It  is  our  opinion  that  by 
the  skillful  use  of  the  roentgen 
methods  alone,  in  the  proper 
hands,  it  is  possible  to  detect 
from  80  to  95  per  cent  of  all  path- 
ological gallbladders. 

5.  We  do  not  think  it  is  fair 
to  condemn  the  use  of  the  roent- 
gen methods  just  because  every 
man  who  possesses  an  x-ray  ma- 
chine is  not  able  to  show  gall 
stones  or  gallbladder  pathology, 
as  it  might  be  the  man,  and  not 
the  x-ray  that  is  at  fault. 

6.  The  roentgen  methods  of 
detecting  gallbladder  pathology 
are  so  valuable  that  a  very  care- 
ful routine  roentgen  examination 
of  the  gallbladder  of  every  chronic 
abdomen  should  be  made. 


Case  Reports 

Case  No.  1194. 

Female,  age  57  years. 

Roentgen  Conclusions. 

Large  pendulous  gallbladder  with 
stone  in  cystic  duct  and  at  least  nine 
small  stones  free  in  gallbladder.  Path- 
ological appendix.  Operated  by  Dr. 
C.  AT.  Mix,  Muncie,  Indiana. 

Operative  Findings. 

Roentgen  conclusions  confirmed. 
Ten  gall  stones  were  found,  as  de- 
scribed above. 

Case  No.  1416. 

Male,  age  36  years. 

Roentgen  Conclusions. 

Distended  gallbladder  with  large 
gall  stone.  Adherent  appendix.  Un- 
questionably a  surgical  abdomen.  Op- 
erated bv  Dr.  Ed  Clark,  Indianapolis, 
Ind. 
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Case  No.  1194— Upper  shadow  is  stone 
in  cystic  duct;  nine  shadows  represent 
nine  gall  stones  found  in  fundus  of  gall- 
bladder; below  is  seen  the  shadow  of  a 
pathological  adherent  appendix. 

Operative  Findings. 

Large,  thickened  gallbladder  with 
stone  corresponding  in  size  to  one  seen 
by  roentgen  examination.  Five  small 
gall  stones.  Densely,  adherent  ap- 
pendix. The  five  small  gall  stones 
can  be  seen  on  x-ray  plates,  but  were 
overlooked  before  the  operation. 


Case  No  1074— Pathological  gallbladder 
filled  with  gall  stones.  Pathological  ap- 
pendix. 

Case  No.  1074. 

Female,  aged  31  years. 

Roentgen  Conclusions. 

Pathological  gallbladder  filled  with 
o-all  stones  and  a  pathological  appen- 
dix    Operated  by  Dr.  C.  M.  Mix. 


Case  No.  1416— One  large  gall  stone  is 
shown,  also  five  smaller  ones,  imme- 
diately to  right  of  large  one.  Note  pres- 
sure of  gallbladder  against  pylorus. 


Case  No.  1299— Note  the  shadow  cast  by 
gallbladder  filled  with  small  stones. 
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Case  No.  3415 — Large,  distended  gall- 
bladder filled  with  very  dense  stones. 

Operative  Findings. 

Gallbladder  thickened.  Sixteen  gall 
stones,  size  of  ordinary  dice.  Bulbous, 
obliterated  appendix. 

Case  No.  1299. 

Female,  age  40  years. 

Roentgen  Conclusions. 

Pathological  gallbladder  with  prob- 
able gall  stones.  Pathological  appen- 
dix. Operated  by  Dr.  C.  M.  Mix 


Case  No.  3311 — Showing  gallbladder  and 
large  gall  stone. 

Operative  Findings. 

Large,  thickened  gallbladder  filled 
with  very  small  stones.  Large,  adher- 
ent appendix. 

Case  No.  3415. 

Female,  age  58  years. 

Roentgen  Conclusions. 

Pathological  gallbladder  filled  with 
very  dense  gall  stones.  Liver  and 
gallbladder  quite  low.  Pathological, 
adherent  appendix.  Operated  by  Dr. 
W.  C.  Moore. 

Operative  Findings. 

Roentgen  findings  confirmed. 


Case  No.  3415 — Roentgenogram  of  gall- 
bladder after  its  removal. 


Case  No.  3311 — Roentgenogram  of  re- 
moved gallbladder,  showing  one  gall 
stone,  which  casts  a  positive  shadow, 
and  seven  which  cast  negative  shadows. 
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Case  No.  3419 — Visualized,  distended 
gallbladder. 

Case  No.  3311. 

Female,  age  55  years. 

Roentgen  Conclusions. 

Pathological,    enlarged  gallbladder 
with  stone.  Operated  by  Dr.  C.  M.  Mix. 
Operative  Findings. 
Thickened   gallbladder    with  eight 
gall  stones,  seven  of  which  gave  nega- 
tive shadows.  (See  illustration.) 


Case  No.  3380 — Visualized,  distended 
gallbladder,  but  no  gall  stone  shadows 

seen. 

Case  No.  3419. 

Female,  age  34  years. 

Roentgen  Conclusions. 
Pathological  distended  gallbladder, 
with  or  without  stones.  Operated  by 
I  )r.  Will  C.  Moore. 

Operative  Findings. 
Empyema  of  gallbladder,  no  stones. 


Case  No.  3419 — Roentgenogram  of  gall- 
bladder after  its  removal. 


e  No.  33S0 — Roentgenogram  of  gall- 
Ider  after  its  removal,  showing  two 
tones  which  did  not  show  on 
roentgen  examination.  Part  of  one  casts 
a  negative  shadow.  This  case  illustrates 
the  importance  of  examining  plates  and 
film-;  tor  gallbladder  shadows  rather 
than  for  gall  stone  shadows. 
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Case  No.  3451 — Visualized,  distended 
gallbladder. 

Case  No.  3380. 

Female,  age  47  years. 

Roentgen  Conclusions. 
Pathological    gallbladder    with  or 
without  stones.  Operated  by  Dr.  Will 
C.  Moore. 

Operative  Findings. 
Thickened    gallbladder  containing 
two  large  stones.    One  stone  cast  a 
negative  shadow.  (See  illustration.) 


Case  No.  3099— Showing  gallbladder 
with  stone. 


Case  No.  2794 — Two  large,  dense  cal- 
careous gall  stones. 

Case  No.  3451. 
Female,  age  20  years. 

Roentgen  Conclusions. 
Distended  gallbladder  with  or  with- 
out stones.  Pathological  appendix.  Op- 
crated  by  Dr.  E.  H.  Clauser. 

Operative  Findings. 
Distended    gallbladder,    no  stones. 
Chronic  adherent  appendix. 


Case  No.  3523 — Visualized,  distended 
gallbladder. 
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Case  No  2408— Pathological  gallbladder 
with  a  large  gall  stone 

Case  No.  3099. 
Female,  age  54  years  _ 

Roentgen  Conclusions. 
Pathological  gallbladder  with  stone. 
Operated  by  her  brother,  Dr.  Tom 
Noble,  Indianapolis,  Ind. 

Operative  Findings. 
Thickened    gallbladder    with  large 
stone. 


Sal,  adherent  appendix. 

Case  No.  2794. 
Female,  age  57  years 

Roentgen  Conclusions. 
Two  large  gall  stones.  Operated  by 
Dr.  C.  M.  Mix. 

Operative  Findings. 
Two  large  gall  stones. 


Case  No.  2899 
gallbladder. 
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Case     No.     2808.— Note     deformity  of 
pylorus  due  to  gallbladder  adhesions. 
Case  No.  3523. 
Female,  aged  42  years. 

Roentgen  Conclusions. 
Pathological,  distended  gallbladder 
with  or  without  stones.  Operated  by 
Dr.   E.   H.  Causer. 


Case  No.  3469 — Visualized,  distended 
gallbladder.  Note  extremely  low  posi- 
tion of  liver  and  gallbladder. 


Case  No.  3468 — Visualized,  pathological 
gallbladder. 

Operative  Findings. 

Empyema  of  gallbladder,  no  stones. 

Case  No.  2408. 

Female,  aged  40  years. 
No   gallbladder  symptoms   or  his- 
tory. 

Roentgen  Conclusions. 

Pathological  gallbladder  with  a 
large  gall  stone. 


Case  No.  2203 — Pathological  adherent 
gallbladder  with  stones.  Pathological  ap- 
pendix. 
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Operative  Findings. 

Not  operated  yet. 

This  case  was  referred  to  us  for 
roentgen  examination  of  left  kidney 
as  surgeon  suspected  pathology  in 
that  region.  Illustrating  value  of 
routine  examination  of  gallbladder. 
Case  No.  2899. 
Male,  age  40  years. 

Roentgen  Conclusions. 
Pathological    gallbladder,    with  or 
without  stones.    Operated  by  Dr.  G. 
R.  Andrews. 

Operative  Findings. 
Thickened    gallbladder    filled  with 
heavy  bile.  No  stones. 

Case  No.  1964. 
Female,  age  45  years. 

Roentgen  Conclusions. 
Pathological,    adherent  gallbladder 
filled  with   stones.   Pathological,  ad- 
herent appendix.  Operated  by  Dr.  G. 
R.  Andrews,  Muncie,  Indiana. 
Operative  Findings. 
Densely  adherent  gallbladder  which 
contained  32  sharp-edged  stones.  One 
stone  in  duct.  Appendix  densely  ad- 
herent. 

Case  No.  1883. 

Female  ,aged  57  years. 

Roentgen  Conclusions. 

Pathological  gallbladder  filled  with 
gall  stones.  Operated  by  Dr.  C.  M. 
Mix. 

Operative  Findings. 

Thickened  gallbladder  containing 
many  small  stones. 

Case  No.  2203. 

Female,  age  27  years. 

Roentgen  Conclusions. 

Pathological  adherent  gallbladder 
with  stones.  Pathological  appendix. 
Operated  by  Dr.  E.  H.  Clauser,  Mun- 
cie, Indiana. 

Operative  Findings. 
Densely  adherent  gallbladder,  which 
contained  two  stones  one  cm  in  dia- 
meter and  several  smaller  stones.  Ap- 
pendix not  explored. 

Case  No.  2808. 
Female,  age  47  years. 

Roentgen  Conclusions. 
Pathological    gallbladder    with  ex- 
en  si  ve   adhesions   involving   the  py- 
lorus and  duodenum.  Operated  by  Dr. 
Will  ( '.  Moore,  Muncie,  Indiana. 
Operative  Findings. 
Thickened    gallbladder  surrounded 
with  flense  adhesions  involving  liver, 
pylorus  and  duodenum. 

Case  No.  3469. 
Male,  age  43  years. 


Roentgen  Conclusions. 

Pathological,  distended  gallbladder 
with  or  without  stones.  Liver  and 
gallbladder  quite  low.  Pathological 
cecum  and  appendix.  Operated  by  Dr. 
Hebert  Sperry,  Muncie,  Indiana. 


Ca.se  No.  1814 — Showing  four  gall  stones. 

Operative  Findings. 

Elongated  gallbladder.  Jacksonian 
membrane  enveloping  cecum  and  ap- 
pendix. 

Case  No.  3468. 

Male,  age  38  years. 

Roentgen  Conclusions. 

Pathological  gallbladder  with  or 
without  stones.  Pathological  appen- 
dix. Operated  by  Dr.  A.  W.  Adson  at 
Mayo  Clinic. 


Case  No.  2746 — Showing  two  gall  stones. 
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Operative  Findings. 

Definitely  pathological  gallbladder, 
no  stones.  Chronic,  pathological  ap- 
pendix. 

Case  No.  1814. 

^emale,  age  68  years. 
This  case  had  been  diagnosed  and 
treated  for  "Hypochlorhydria"  in  two 
large  medical  centers.  Roentgen  study 
of  gallbladder  had  not  been  made  pre- 
viously.   All  symptoms  were  gastric. 
Roentgen  Conclusions. 
Pathological,  elongated  gallbladder 
with    gall    stones.    Chronic,  inactive, 
pulmonary  tuberculosis. 

Operative  Findings. 
Xot    operated    due    to  pulmonary 
findings  and  age. 

Case  No.  2746. 
Female,  age  33  years. 

Roentgen  Conclusions. 
Pathological  gallbladder  with  stones. 


Operative  Findings. 

Large  pendulous  gallbladder  with 
four  gall  stones. 
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A  Comparison  of  Important  Factors  in  the  Diagno- 
sis of  Gastric  and  Duodenal  Ulcer 

E.  W.  Rowe,  M.  D. 
Lincoln,  Nebraska 


Introduction 

TIMS  study  is  undertaken  with 
*  the  object  of  reviewing  the  es- 
sential factors  in  the  diagnosis  of 
gastric  and  duodenal  ulcer  as  we 
have  found  them  in  our  clinic.  It 
begins  with  a  detailed  tabulation 
of  all  the  cases  in  which  the  diag- 
nosis of  gastric  or  duodenal  ulcer 
has  been  made,  followed  by  a  more 
detailed  study  of  the  operated 
cases,  as  well  as  those  operated  in 
which  the  roentgen  examination 
has  been  a  factor  in  making  the 
diagnosis.  It  includes  in  all  204 
cases  which  have  been  examined 
during  the  last  five  years. 

Local  conditions  may  affect  our 
run  of  cases.  In  particular,  work- 
ing with  surgeons  and  internists 
having  different  conceptions  of 
treatment  alters  the  ratio  of  oper- 
ated cases  to  surgical  cases.  A 
great  number  of  patients  have 
themselves  refused  the  surgical 
care  of  their  ulcers.  But  in  the 
main  this  will  show  that  a  de- 
tailed study  of  the  patients  has  in- 
creased the  accuracy  of  diagnosis, 
and  the  roentgen  examination  as  a 
routine  has  been  the  greatest  fac- 
tor, after  the  careful  considera- 
tion of  the  history  in  the  case,  in 
giving  to  the  clinician  exact  in- 
formation. 

The  place  of  the  roentgen  ex- 
amination   is    already  accepted. 


This  is  not  meant  for  a  defense  of 
tin's  newest  method  in  gastroent- 
erology, but  an  effort  to  further 
illustrate  the  value  of  its  correla- 
tion. 

General  Discussion 

Case  records  of  gastric  ulcers 
go  back  to  the  tenth  century,  but 
( Yuveilhier,  in  the  early  part  of 
the  nineteenth  century,  first  gave 
it  a  clear  description.  English  and 
American  surgeons,  in  developing 
the  surgery  of  the  upper  abdomen, 
have  been  the  means  of  stimulat- 
ing the  wonderful  advance  of  re- 
cent years  in  the  diagnosis  of  gas- 
tric and  duodenal  ulcers.  Statis- 
tics are  quite  valueless  to  deter- 
mine the  exact  numbers  occurring 
among  the  civilian  population. 
Autopsy  reports  clearly  indicate 
that  vast  numbers  are  unrecog- 
nized, and  herein  lies  a  fertile  field 
for  further  study.  A  record  of 
59,000  autopsies  shows  an  inci- 
dent of  over  four  per  cent. 

It  is  a  disease  that  belongs  to 
the  third  decade  in  life,  usually 
unrecognized  until  the  fourth.  The 
ratio  of  sexes  shows  that  one  fe- 
male to  three  males  is  afflicted.  A 
few  years  ago  this  was  reversed 
Especially  in  the  occurrence  of 
duodenal  ulcers  is  the  male  sex 
predominant.  The  classical  ex- 
pectancy has  been  that  20  per  cent 
will  be  diagnosed  clinically  and 
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the  remainder  at  the  operating 
table.  Careful  study  of  the  75 
per  cent  diagnosed  by  the  surgeon 
has  reduced  this  number  to  less 
than  ten  per  cent. 

This  is  still  the  transition  stage 
from  older  methods  to  the  new. 
Some  are  discarding  the  stomach 
tube  entirely,  some  relying  on 
only  the  roentgen  method,  and 
some  still  plot  beautiful  curves  of 
secretory  function  which  only  a 
physiologist  knows  much  about.  A 
careful  diagnostician  may  make  a 
high  number  of  accurate  diag- 
noses playing  to  any  one  method. 
A  more  sane  view  is  to  correlate 
all  the  essential  diagnostic  points, 
keeping  in  mind  that  some  are 
speaking  in  terms  of  large  cur- 
rency and  others  in  coins  of  small 
value.  The  stomach  tube  and  blood 
tests  are  still  essential,  though  they 
may  have  lost  their  relative  value 
in  the  final  diagnosis. 

Moynihan  did  much  in  calling 
our  attention  to  the  value  of  the 
history.  Though  he  said  it,  he 
hardly  meant  to  infer  that  the 
diagnosis  could  be  made  by  cor- 
respondence. The  more  careful 
the  analysis,  the  more  clearly  is 
this  truth  established.  Every  ul- 
cer case  history  contains  a  syn- 
drome of  ulcer.  Routine  labora- 
tory tests  are  secondary,  even 
though  essential.  They  tell  more 
of  the  secretory  function,  which 
information  is  of  greater  value  in 
the  treatment.  The  determination 
of  motor  function  is  more  im- 
portant. This  the  roentgen  ex- 
amination shows  with  greater  ease 
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and  accuracy.  Besides,  it  usually 
reveals  the  anatomical  defect  of 
an  ulcer  and  then  locates  accur- 
ately the  lesion  in  the  duodenum 
or  the  stomach.  Without  this,  the 
choice  and  course  of  medical  and 
surgical  treatment  is  blindly  made 
and  empirically  followed. 

Textbooks  devote  a  considera- 
ble space  to  etiology,  giving 
trauma,  thrombosis  and  chemical 
theories  undue  prominence.  The 
infectious  theory  has  assumed 
rightfully  and  easily  the  prefer- 
ence, as  shown  by  animal  experi- 
mentation, the  presence  of  foci  of 
infection  elsewhere  in  the  body, 
and  the  finding  of  streptococci  in 
the  ulcer  tissue. 

History. 

Eusterman,  in  the  analysis  of 
2,400  cases,  found  that  gastric  ul- 
cers occurred  twice  as  frequently 
in  the  male  as  the  female.  The 
average  age  of  the  patient  with 
the  gastric  ulcer  was  47.  The  pa- 
tient with  the  duodenal  ulcer  came 
for  study  four  years  earlier. 

Symptoms  divide  easily  into 
those  of  primary  and  those  of  sec- 
ondary importance.  Of  greatest 
value  is  the  history  of  pain.  This 
pain  occurs  periodically  and  gives 
rise  to  chronic  distress  with  free 
intervals.  At  first  the  attacks  are 
in  the  spring  and  fall  and  the  pe- 
riods are  short.  Every  attack  is 
clear-cut  and  always  the  same., 
lasting  from  four  to  six  weeks. 
The  pain  is  in  the  epigastrium  to 
the  right  of  the  center.  Hunger 
pain  is  characteristic  and  usually 
corresponds  to  the  painful  area. 
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The  nearer  the  pylorus,  the  shorter 
the  period  after  eating  before  it 
begins.  In  the  majority  of  duo- 
denal ulcers  the  time  elapsing  be- 
tween intake  of  food  and  the  be- 
ginning of  pain  is  three  to  four 
hours;  in  the  majority  of  the  gas- 
tric ulcers  the  time  is  only  one-half 
to  two  hours.  Soda,  food,  posture 
or  vomiting  give  relief.  There 
may  be  a  fear  to  eat,  though  the 
desire  is  strong.  General  abdo- 
minal distress,  if  present,  is  often 
relieved  by  defecation  and  belch- 
ing. 

The  secondary  symptoms  of  gas 
eructation,  constipation  and  vom- 
iting are  mostly  the  results  of  dis- 
turbed motility.  Vomiting  of  blood 
is  important,  but  not  the  rule. 
Tarry  stools  observed  by  the  pa- 
tient seldom  prove  to  be  evidence 
of  value.  Nocturnal  pain  occurs 
only  in  two  per  cent  of  the  cases. 
Gastric  ulcer  symptoms  are  like 
duodenal.  In  general  they  are  less 
severe;  and,  on  each  point  com- 
pared, less  sharply  defined  and 
hence  less  accurate.  Without  fur- 
ther confirmation,  it  is  unsafe  to 
make  a  positive  statement  as  to 
location  on  the  basis  of  the  history 
alone.  Yet  an  accurate  history  is 
the  key  to  the  study  of  all  cases. 
It  still  remains  the  most  reliable 
means  of  diagnosing  ulcer,  and  is 
one  from  which  a  provisional  di- 
agnosis can  usually  be  made. 
Physical  Findings 

Positive  physical  findings  fol- 
low the  history  fairly  well.  But 
they  are  less  distinct,  less  charac- 
teristic, and  hence  not  very  im- 


portant when  taken  alone.  The 
tender  point  in  a  sensitive  epigas- 
trium, generally  over  the  painful 
area,  speaks  for  the  peritoneum 
made  sensitive  by  the  presence  of 
ulcer  inflammation.  It  is  definite, 
localized,  and  constant.  It  differs 
in  nature  from  the  tenderness  of 
the  gallbladder,  which  is  more  to 
the  right  and  under  the  costal 
arch.  Muscle  rigidity,  if  present,  is 
slight.  Rarely  can  an  ulcer  be  pal- 
pated. Visible  peristalsis  means  ob- 
struction. A  palpable  gastric  mass 
nearly  always  means  malignancy. 
There  is  slight  tenderness  all  over 
the  abdomen  at  the  crisis  of  motor 
activity.  Outlining  of  the  stom- 
ach margin  is  inaccurate.  Inflation 
gives  but  little  idea  of  the  actual 
size.  The  intestines  hide  the  stom- 
ach. Obstruction  is  best  told  by 
other  means. 

Perforation  and  its  signs  do  not 
belong  in  this  discussion. 

The  physical  examination 
should  be  complete  to  rule  out  tu- 
berculosis, chronic  nephritis,  tabe^ 
and  other  diseases  with  gastric 
symptoms.  Also  it  should  include 
a  comprehensive  survey  of  all  pos- 
sible fields  where  foci  of  infection 
might  be  located. 

The  Clinical  Laboratory  Findings 
The  gastric  analysis  is  essen- 
tial, though  its  importance  is  not 
primary.  All  the  evidence  ob- 
tained from  it  may  be  classified 
as  (i)  Motor;  (2)  Secretory,  and 
(  3)  Blood.  The  Ewald  test  meal 
is  now  standard  and  allows  of  gen- 
eral comparison,  thanks  to  the 
widespread  adoption. 
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The  most  valuable  information 
concerns  the  motor  activity,  and 
it  usually  conforms  to  the  ulcer 
syndrome  in  the  history.  Gastric 
distress  from  ulcer  reveals  in- 
creased peristalsis  and  muscle  ac- 
tivity in  the  stomach  wall.  Ob- 
struction, just  as  well  as  the  usual 
increase  in  gastric  unrest,  can  be 
studied  better  with  the  barium 
meal. 

The  curves  obtained  from  the 
frequent  withdrawal  of  gastric 
contents  by  the  Rehfus  tube  are 
valuable  in  determining"  the  secre- 
tory function.  By  a  graphic  rep- 
resentation of  a  full  gastric  cycle, 
much  more  can  be  told  than  by  a 
cross-section  of  the  curve  which 
a  single  examination  tells.  In  two- 
thirds  of  the  cases  with  hperacid- 
ity.  ulcer  will  be  the  cause.  The 
remaining  one-third  will  be  sec- 
ondary to  gallbladder  or  appendix. 
Higher  curves,  running  above  80 
and  even  to  100.  may  be  entirely 
normal.  But  a  high  acidity,  or 
even  a  low  one.  in  the  final  analy- 
sis may  be  the  turning  point  in 
the  diagnosis.  Unusual  and  strik- 
ing extremes  in  high  acidity  are 
more  characteristic  of  duodenal 
than  of  gastric  ulcer. 

Actual  bleeding  from  gastric  or 
duodenal  ulcer  is  easily  told.  Blood 
is  nearly  always  present  in  traces 
in  the  chemical  analyses  of  gas- 
tric contents  or  feces.  Chronic  ul- 
cers do  not  often  bleed.  To  be 
of  value,  blood  should  be  in  the 
feces  and  stomach  contents  in 
definite  quantities  and  constantlv 
present  on  repeated  examinations  ; 
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and  then,  the  test  positive  gen- 
erally means  carcinoma  and  not 
ulcer.  Tests  for  occult  blood  are 
of  little  value  in  the  routine  ex- 
amination of  ulcer. 

The  Roentgen  Findings 
There  is  no  intention  to  discuss 
roentgen  technique.  Only  general 
mention  can  be  made  of  the  value 
of  this  method  as  compared  with 
the  others.  A  few  years  have 
seen  the  roentgen  examination  de- 
velop into  a  valuable  and  exact 
science.  Everyone  should  have  a 
knowledge  of  roentgenograms  and 
understand  fluoroscopy  of  the  ali- 
mentary canal.  So  intimately  con- 
nected are  the  technique  and  inter- 
pretation that  the  special  work- 
must  be  left  to  the  hands  of  a 
roentgenologist.  The  study  of  the 
gastro-intestinal  tract  has  not  been 
a  popular  one  even  with  those  who 
work  daily  with  the  roentgen  raw 
This  is  due  largelv  to  the  lack  of 
correlation  between  the  internist 
and  the  roentgen  worker.  Tn  no 
field  is  there  greater  need  for  the 
careful  collaboration  of  history, 
physical  findings,  chemical  analy- 
sis and  roentgen  study.  Yet  in  pri- 
vate practice  and  in  the  larger 
clinics  each  one  is  often  worked 
out  so  nearlv  alone  that  the  pleas- 
ure and  exactness  of  co-operation 
is  lost. 

The  normal  stomach  must  be 
kept  clearly  in  mind.  This  varies 
hist  a^  much  as  people  are  tall  and 
thin,  short  and  fat,  or  flabby  and 
muscularlv  developed.  The  find- 
in?^,  if  positive,  are  generally  defi- 
nite and  quickly  seen.    The  acute- 
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ness  of  observation  is  lost  by  pro- 
longed study. 

Roentgenograms  are  important 
as  set  stages  of  different  phases  of 
form  and  motor  activity.  The 
flnoroscope  is  essential  to  connect 
these  phases  and  the  living  activ- 
ity of  normal  or  pathological 
changes.  It  also  permits,  in  keep- 
ing with  cleverness  and  knowledge 
of  technique,  a  study  of  things 
never  seen  on  plates.  The  two 
must  be  used  as  complements  of 
each  other. 

Roentgen  interpretations  often 
fail,  as  do  all  other  clinical  tests. 
Seldom  are  conditions  seen  like  the 
clear  textbook  illustrations.  The 
patient  may  be  fat  or  cranky  or  the 
plates  poor.  Technique  influences 
very  much  the  value  of  the  evi- 
dence. The  human  element  enters 
in  to  an  enormous  degree.  Obtain- 
ing the  information  is  a  part  of 
the  art  in  examination,  and  often 
it  taxes  heavily  the  ingenuity  and 
the  intelligence  of  the  worker. 

The  cardinal  points  in  the  gas- 
tric examination  may  be  summar- 
ized as  defects  in  contour  of  the 
luminal  outline  expressed  in  the 
following  descriptive  terms :  Fill- 
ing defects,  projections,  niches, 
diverticula,  hourglass  deformity 
and  spasms.  Ulcer  changes  are 
easily  seen  on  the  greater  and  les- 
ser curvatures.  It  is  difficult  to 
demonstrate  them  on  the  posterior 
wall.  Fortunately  90  per  cent  are 
found  in  the  positions  easy  to  lo- 
cate. The  same  is  true  with  duo- 
denal ulcers.  Ninety  per  cent  are 
found  in  the  first  one  and  one-half 


inches  of  the  duodenum.  There 
are  also  indirect  signs  of  gastric 
and  duodenal  ulcers.  These  serve 
to  give  the  impression  that  ulcer 
is  present,  but  more  exacting  study 
demands  that  the  actual  ulcer  be 
demonstrated  by  tissue  change. 
Obstruction  often  seen  is  due  to 
actual  tissue  contraction  in  less 
than  ten  per  cent  of  the  cases  (C. 
H.  Mayo). 

Every  patient  with  an  ulcer 
should  be  studied  at  least  once  a 
year,  whether  the  treatment  has 
been  medical  or  surgical.  Ulcers 
should  be  re-examined  for 
changes.  No  patient  should  be 
subjected  to  an  exploratory  op- 
eration until  a  complete  examina- 
tion has  been  made.  Often  the 
operation  will  be  unnecessary.  A 
negative  diagnosis  of  ulcer  is  a 
most  convincing  argument  that 
none  is  present.  By  no  other  means 
is  it  possible  to  locate  with  exact- 
ness the  ulcer  in  the  stomach  or 
the  duodenum.  Other  problems  of 
surgical  attack  may  be  consistently 
worked  out.  An  ulcer  larger  than 
a  quarter  situated  in  the  stomach 
is  potentially  malignant,  for  60 
per  cent  of  these  have  been  proven 
to  be  cancer  (Mayo).  Barring  ex- 
treme ptsosis  with  flabby  stomach 
walls,  a  residue  at  the  end  of  six 
hours  usually  means  pathology, 
and  if  the  search  is  rigidly  main- 
tained the  reward  is  rather  certain. 
Gastric  ulcers,  so  far  as  pathono- 
mic  signs  are  concerned,  may 
disappear  under  treatment,  and 
tin's  doubtless  means  healing;  but 
chronic  indurated  ulcers  of  the 
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duodenum  never  disappear.  Gas- 
troenterostomy generally  renders 
demonstration  of  the  deformity 
difficult  if  not  impossible. 

When  should  the  roentgen  ex- 
amination be  made?  It  should  be 
the  routine  when  any  serious  dis- 
ease of  the  gastro-intestinal  canal 
is  suspected,  in  all  patients  in  the 
cancer  age  who  have  any  suspi- 
cions of  carcinoma,  in  all  long- 
standing gastric  disturbances 
which  have  not  yielded  to  treat- 
ment, and  in  neurotics  to  encour- 
age their  treatment.  It  should  re- 
place the  exploratory  operation  so 
far  as  possible. 

Summary 

1.  A  careful  history  should 
precede  all  study  of  any  gastro-in- 
testinal lesion.  A  history  is  pres- 
sent,  even  though  not  diagnostic, 
in  90  per  cent  of  all  ulcers. 

2.  The  physical  findings  fol- 
low .constantly  a  positive  history. 
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While  less  valuable,  they  add  to 
the  weight  of  evidence. 

3.  Clinical  laboratory  results 
are  the  weakest  of  all,  but  if  char- 
acteristic they  may  turn  the  tables 
tow  ard  an  exact  diagnosis. 

4.  The  roentgen  findings  are 
the  most  exact  of  all,  but  do  not 
in  arty  sense  supersede  the  history. 

5.  The  careful  correlation  of 
history,  physical  findings,  clinical 
laboratory  results  and  roentgen 
evidence  has  raised  the  percentage 
of  accuracy  from  about  one-third 
to  nearly  one  hundred  per  cent. 
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GASTRIC  AXD  DUODENAL  ULCER—  ROWE 
TABLE  NO.  I-A-GASTRIC  ULCERS 


KEY  TO  LETTERING 


M — Male. 
F — Female. 
P — positive. 
N — Negative. 
G — Gastric. 

D — Duodenal.  _ 

D — Doubtful,  in  Table  I  (A  and  B) 

q — Doubtful,  in  Subsequent  Tables- 


Patient's 
Name 


a  55 

2  ri. 


Operative 
Findings 


C  B 
E 
G 

J  S 
M  M 
M 


1—  N 

2—  M 

3 —  G 

4—  E 

5 —  F 

6—  F 

7—  B  B  A 

8 —  B  C 

9—  G  E 

10—  N  G 

11—  — -M  E  P 

12 —  Mrs.  R 

13—  E  S  S 

14 —  F  W  M 

15 —  R  B  W 

16—  C  B 

17—  M  I 

18—  J  H  G 

19 —  F  J 

20 —  W  H  Y 

21 —  S  M 

22 —  Mr.  P 

23—  B  A 

24 —  Miss  B 

25 —  A  K 

26 —  E  D 

27 —  Mr.  A 

28—  H  S 

29 —  T  E 

30—  W  P  B 
31__L  D 

32 —  L  P 

33—  F 

34—  J 

35—  G 

36 —  W 

37—  O 

38—  A  K 

39 —  C  C  M 

40—  J  H 

41 —  W  E  N 
4  2 — D  R  C 

43 —  a  J  R 

44 —  w  T  V 

45 —  Mrs.  M 

46—  G  R 

47 —  O  N 

48—  F  P 

49—  C  B 

50 —  J  D  M 

51 —  T  O  T 

52 —  S  B  R 

53—  E  H  G 

54 —  P 

55 —  G 

56 —  F 

57 —  A 

58 —  D 

59—  J 


K 


M  C 
A  H 


J 

D 

M  B 
H 
S 
E 


A-2750 
A-2948 
A-3138 
A-3302 
A -37 35 
A-4004 
A-4646 
A-4738 
A-4795 
\-4842 
A-5056 
A-5086 
A-5107 
A-3396 
A-5176 
A-4698 
A-4878 
A-4830 
A-4909 
A-507 
A-546 
A-572 
\-575 
A-576 
A-587 
A-599 
A-601 
A-1246 
A-1875 
A-566 
A-2793 
A-3723 
A-3833 
A-3963 
A-4093 
A.-4369 
A-4872 
A-4928 
A-5006 
A-5446 
A-5423 
A-5407 
A-5281 
A-5915 
A-4946 
A-2037 
A-5015 
A-5031 
A-577 
A-3381 
A-3995 
A-5688 
A-133 
A-282 
A-6031 
A-6013 
A-6080 
A-6119 
A-6219 


M  G 

F  G 

M  G 

A I  G 


M  G 
F  G 


M 


G 
G 
G 
G 
M  G 
M  G 
M  G 
M  G 
M  G 
M  G 
M  G 
M  G 
M  G 
M  G 
M  G 
M  G 
M  G 
M  G 
F  G 
F  G 
F  G 
M  G 
M  G 


F  G 
M  G 
M  G 


P  I 

N  1 

P 

P 

N 

P 

P 

p 

P 
P 
P 

P 
P 
P 
P 

^- 

P 
P 
P 
D 
P 
D 
P 
P 
D 
D 
P 
D 
P 
P 
D 
P 
P 
N 

% 

P 

P 

P 
P 
P 

P 

D 
D 
D 
P 

P 

P 

D 

N  . 

P 

P 

N 

P 


P 
P 

D  P 


D  p 

P 

P 

D  P 


Yes 
Yes 


D.  U.  Chr.  App. 
Perigastric  Adh. 

A.  C.  Perf.  G.  U. 


G.  U.  and  G.  B. 
Yes    G.  U.  Death 

G.  U. 


Yes  Chr.  Appendicitis 
Perforated — G.  U. 
Perforated — D.  U. 


D  P 
P 


Yes 


Yes 
Yes 


Yes 


Yes 


Yes 


Yes 
Yes 
Yes 
Yes 


Perforated  G.  U. 

(Death) 


Gastric  Ulcer 
Perf.  G.  U.  Death 


Gastric  Ulcer 


Perigastric  Adhns. 
Gastric  Ulcer 
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GASTRIC  AND  DUODENAL  ULCER— ROWE 
TABLE  NO.  I-B— DUODENAL  ULCERS 


^  co  0  K  ^ 

3  "  (jq  r+     CL'<!    CL3    CL^  o 

Patient's  £  :    g  S    S'§.  3'g"  5' 2-  £  Operative 

Name  5  iI^'SIm^m'S  °  Findings 


1- 

-D  A  B 

A-36ol 

-A  J 

A-  46 12 

3- 

-B  E  C 

A-4757 

4- 

—G  N 

A -4981 

<)— 

-G  P 

A-5071 

6— 

-M  Li 

A-5089 

7— 

-J  M  H 

A-5832 

8- 

-R  I j  P 

A-5295 

9- 

-W  R 

A-5432 

10- 

-ID  G  W 

A-5478 

11- 

-C  F 

A-5482 

12- 

-J  B 

A-5765 

13- 

-A  E  B 

A-5766 

14- 

-Mrs.  B 

A-5778 

15- 

-G  C 

A-5793 

16- 

-R  A  H 

A-5833 

17- 

-C  E  H 

A-5834 

18- 

— F  C 

A-1882 

19- 

~R  1^  M 

A-5872 

20- 

— L  N 

A-4882 

21- 

—A  F  G 

A-148 

22— 

-C  S 

A  - 1 6 1 

23- 

-Mrs.  S 

A-171 

24- 

— J   P  A 

A-19 

25- 

-W  E  S 

A-203 

26- 

— F  A  T 

A-232 

2  7- 

— F  H 

A-288 

28- 

— R  P 

A-358 

2  9- 

— C  V  M 

A-381 

30- 

-H  M  M 

A-398 

31- 

—J  M  C 

A-401 

32- 

-R  B  M 

A-452 

33- 

— G  E  P 

A-491 

34- 

—Mr  .  C 

A-559 

35- 

—Mr.  F 

A-560 

36- 

-A  C 

A-561 

37- 

-C  A  P 

A-562 

38- 

— E  M 

A-564 

39- 

-R  T  C 

A-567 

40- 

-P  B 

A-568 

41- 

— F  G 

A-570 

42- 

— L  D 

A-571 

43- 

— J  A  E 

A-574 

44- 

— H   E  B 

A-578 

45- 

— H  R  C 

A-579 

46- 

— E  J  D 

A-580 

47- 

— P  C  K 

A-586 

48-- 

—J  K 

A-588 

49- 

—Mr.  J 

A-590 

50- 

— E  H 

A-591 

51- 

— H  H 

A-592 

52- 

— W  G 

A-593 

53- 

— C  B 

A-577 

54- 

— H.  F  F 

A-oyo 

55- 

-W  C  D 

A-597 

56- 

— C  L  D 

A-598 

57- 

-C  H  A 

A-600 

58- 

-S  R  D 

A-603 

59- 

— H  W  A 

A-604 

60- 

-H  S 

A-613 

61- 

— H  W  B 

A-648 

62- 

-W  A 

A-660 

63- 

— C  H  B 

A-693 

64- 

— G  D 

A-734 

65- 

— C  B  C 

A-696 

66- 

— O  B  M 

A-887 

67- 

— O  N  M 

A-890 

68- 

—J  M 

A-922 

69- 

— G  P 

A-946 

70- 

— E  M  R 

A-977 

71- 

— G  M  S 

A-1233 

—Mr.  B 

A-1284 

—Sis.  B 

A-128S 

M  D  1)  N 

M  D  P  N  M 

M  D  D  N    N  Yes 

F  D  D  N  P 

M  D  P  N  P 

F  D  D  1) 

M  D  N  N     P    P  Yes 

M  D  P  N  p 

F  D  P  D     N     N  Yes 

M  D  P  N  P 

M  D  P  P    N    D  Yes 

M  D  P  P    P    P  Yes 

F  D  D  D    N    P  Yes 

F  D  D  P    N    G  P  Yes 

F  D  P  P     P  P 

M  D  P  N    P    P  Yes 

M  D  P  N    p    P  Yes 

F  D  P  N    N    P  Yes 

M  D  P  P    P    P  Yes 

F  D  D  P  P 

M  D  P  P     N  p 

F  D  D  P    N  P 

F  D  P  N 

M  D  P  P    N  P 

M  D  D  P  P 

M  D  p  N 

F  D  P  P  N 

F  D  D  D  D 

M  D  P  P 

F  D  P  P 

F  D  P  P 

M  D  P  P    N  P 

M  D  P  P     N  P 

F  D  P  P     N  P 

M  D  P  P  p 

M  D  P  D 

M  D  P  P     P  P 

M  D  P  P     D  P 

M  D  p  N 

M  D  N  D  N 

M  D  P  P    N  P 

M  D  P  N  P 

F  D  P  P  P 

F  D  P  P 

M  D  p  P    P  P 

F  D  P  N 

M  D  P  P  N 

M  D  P  P     P  P 

M  D  P  D 

F  D  P  P 

M  D  p  P 

M  D  P  P     N  N 

M  D  P  D  N 

M  D  P  N    N  N 

M  D  V  D 

F  D  P  P 

M  D  P  P  N 

F  D  P  P    N  p 

M  D  P  D  P 

F  D  P  P     P  D 

M  D  P 

M  D  P  P 

M  D  P  p 

F  D  P  P 

F  D  P  N     N  P 

M  D  P  P 

M  D  D  D     N  D 

M  D  P  P 

M  D  V  p 
F  D     P     P    P  P 

M  D  P  D 
M  D     P     P     P  P 

F  D  p  P    N  P 


Gall  Bladder 


Chronic  Appendicitis 

j  No  Opn.  Death  later. 
I  Perforated  D.  Ulcer 


Chr.  Appendicitis 
Pericholecystitis 

Chr.  Ap.  D.  Peri  Bands 

Chr.  D.  Ulcer 

Chr.  D.  Ulcer 

Chr.  D.  Ulcer 

Chr.  Ap.  Syph. 

Chr.  D.  Ulcer 

Chr.  D.  Ulcer 

Chr.  D.  Ulcer 

Duodenal  Bands 

Duod.  2d  Portion 

Chr.  D.  U. 


\  Obstruction  Bowels 
\  D.  U.  Chr.  Ap.  Death 


Chronic  D.  U. 
Op.  S  Intestinal  Obstr. 
1  Death  6  months  later 
Duodena]  Ulcer 
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GASTRIC  AND  DUODENAL  ULCER— ROWE 
TABLE  NO.  I-B— DUODENAL  ULCERS— (Continued) 


2 

m  0 

X 

33 

3w 

3 

c 
B 

^  s* 
x  B 

w 

B  0 

Patient's 
Name 

(D 
-J 

•  0 

;  en 

•  OB 

0 
*i 

/  ^ 

v. 

0 

74- — J  D 

A  - 1 .5 1 4 

F  L) 

1 

1 

p 

75 — J  K 

A-l  404 

F  I) 

X5 
1 

1 

p 

i  n  W    H  JN 

A-1447 

F  1) 

1 

1  ' 

p 
1 

N 

77 — W  C 

A-l  512 

t\/t  1  \ 
1V1   1 ) 

XJ 
1 

T~v 
J  ' 

7  5  L,    .S  F 

A-l  54  2 

!<'    1  » 

x> 

1  \ 
1 ' 

79 — F  J  S 

A  -1 660 

1  ' 

Jr 

■p 

p 

OA       T  T    it;  /~v 

8  0  ti    YV  <<j 

A  - 1 704 

TV/T  T3 

1 

X5 

p 
1 

p 

81 — T  W 

A-l  776 

F  D 

T) 

Jr 

1ST 
IN 

oz — W    1  Z 

A-l  790 

m  n 

D 

P 

P 

8  3 — P  Li 

A-l  935 

F  D 

P 

"NT 
IN 

84 — A  S 

A-l  9  36 

M  D 

P 

85 — F  D  S 

A-194 1 

M  I) 

P 

O  {2       X>     T  ~\/r 

A-1980 

M  D 

P 

1 

87 — A  W 

A  Oft(!7 
A-Z'lD  i 

F  D 

P 

1  > 

p 

88 — S  W 

A-l  780 

F  D 

P 

N 

"NT 
IN 

89 — H  S 

a   9 9 no 
a  -  z  z  u  y 

F  D 

P 

N 

p 

Yes 

90 — J  P 

A  OOOQ 

F  D 

P 

J5 

p 

91 — k  d 

A    9  9/17 
A-ZZ4  < 

F  D 

P 

p 

yz — c  k.  o 

A  -  Z  Z  4 

M  DG  P 

J 

qo     r~<   c\  r\ 

y  o — c  <j 

\    9  9  tC  C 
A  -  Z  Z  D  D 

M  D 

P 

•p 

L 

IN 

p 

Yes 

f\  A               XT'  XT 
y  4  (  T   Jl  ti 

A     9  *}  7  /l 
A- Z  .3  (  4 

M  D 

yo — 1_/  k  m 

A.-zoy  O 

F  D 

P 

ir 

■p 

V «  ^ 

y  d — i  j  i 

\     9i1  Q 

M  D 

P 

p 

Q7        A     XX  P 

y  <  A  irt  Jrt 

A     9  4  9  0 
A-Z  too 

M  D 

P 

N 

p 

no       t    /"<  T\/T 

yo — j  ^  ivi 

j\-.5  t  1 

M  D 

P 

N 

p 

Yes 

qo          a  xr 

A    1  C  0  0 
7A  -  1  0  .j  0 

M  D 

P 

p 

p 

1  Art       <^k    TXr  C3 

A.- 4  4  0O 

M  D 

P 

■p 

"NT 
IN 

p 

Yes 

1  A1        T7*  G 
1U1  1*  O 

A    9  /I  £  Q 
A      4  0  0 

M  D 

P 

•p 
1 

p 

P 

Yes 

1  AO        1?     T  O 

1UZ — r    Ij  o 

A-Z4D  1 

F  D 

P 

-p 

X3 

T~> 

J: 

Yes 

i  AO     Tj  a 
lUo — rl  o 

A  -  Z  4  r> .) 

IW  D 

P 

p 

XT 

p 

i  A  A          T7I     XT1  rn 

1U4  Kj    ej  rp 

A    9  A  Q  9 

a-z  i y 

M  D 

P 

P 

P 

p 
1 

105 — F  H 

A    919  9 
A-Z  1  Z  Z 

F  I> 

P 

p 

L 

"NT 
IN 

p 

Y  es 

1  A£  XT 

1Mb  Lt    U  Lt 

A    9Q  K  9 
A-Zy  :).5 

F  P 

P 

P 

1U  ( —  1  v  Ly  x\i 

A     9  1  A  A 

A  -  6  I  IJ  1 1 

F  D 

P 

P  . 

lUo  W   A  IVI 

A-  4  021 

F  D 

P 

P 

x~» 

1  A  0        A      T  ~KKT 

±uy — a  ,)  vv 

A    9  K  9  7 
A-Z  0  ^  ( 

M  D 

P 

I 

p 

? 
i 

1  cS 

lift         T71      TT  T 

1 1  U — rj   H  J 

A  -  2  9  9  6 

F  D 

P 

X5 

Ir 

111 — J  W  B 

A-3049 

M  D 

P 

p 

"NT 

D 

Vol. 

i  es 

112 — E  Tj  H 

A  -  3 1  S3 

M  D 

D 

p 

P 

Yes 

119          TXT    TTT  T> 

11.5  —  W     W  f 

A-3210 

F  D 

P 

p 

N 

L) 

11/1         /  1      1  >  rj^ 

114 — 1_>     H  1 

A-24S3 

M  D 

P 

p 

P 

P 

•  AT" /-it. 

x  es 

115 — F  W  J 

A-3336 

M  D 

P 

p 

116 — A  O  Tj 

A  -  3  3  7  8 

M  D 

P 

p 

P 

P 

Yes 

1  1  I  bj    N  VY 

A     9  A  9  C 

A-o4ZJ> 

M  D 

yp 

XD 

Yes 

118 — T  R  K 

A-3533 

M  D 

N 

N 

P 

P 

Yes 

119 — H  A 

A  -  3  6  5  0 

F  D 

P 

D 

1  o  A         A       T  "D 

1 Z  U — A    J  K 

A-3725 

M  D 

P 

P 

1  0 1          A      XT'     T  ^ 

1  Zl  A   b  D 

A-3S34 

M  D 

P 

P 

P 

P 

Yes 

1 2  2 — P>  H 

A-3887 

F  D 

P 

P 

N 

P 

1  ft  9          T        T )  TT 
1  Z  .5  Li     ±5  hi 

A-3902 

M  D 

P 

N 

P 

P 

Yes 

1  O  A                   TT  TT 

1Z4 — (  ,  H  H 

A-3929 

M  D 

P 

D 

1  o  k      t\/t»*c.  *i\/r 
IZo  lvirs.  IVL 

A-4029 

F  D 

D 

P 

N 

lZo — Li   .1  M 

A-4136 

F  D 

P 

P 

P 

P 

Yes 

1  O  7          A      ~\TIT  X> 

1Z7 — A   W  H 

A-4674 

M  D 

P 

P 

P 

Yes 

128 — Tj  R 

A-4586 

M  D 

P 

P 

N 

Yes 

129 — J  R  W 

A-5214 

M  D 

P 

P 

P 

Yes 

130 — F  P 

A-5276 

F  D 

P 

P 

N 

P 

Yes 

1  9  1          TT7"     T71  "T> 

131 — W    tl  K 

A-4581 

M  D 

P 

P 

P 

D 

Yes 

132 — Rev.  F  W 

A-5338 

M  D 

P 

N 

P 

Yes 

133 — S  F  C 

A -6212 

M  D 

? 

P 

N 

P 

Yes 

134 — J  P  H 

A-6213 

-F  D 

P 

N 

P 

D 

Yes 

135— J  K 

A-6214 

M  D 

P 

P 

P 

136— H  K 

A-6215 

M  D 

P 

P 

N 

P 

Yes 

137— O  R 

A-6216 

M  D 

P 

P 

P 

P 

Yes 

138 — F  H  T 

A-6217 

M  D 

D 

N 

N 

139— W  D 

A-6218 

M  D 

P 

P 

P 

P 

Yes 

140— H  T  W 

A-6220 

M  D 

P 

P 

141— M  Y 

A-2221 

M  D 

E> 

P 

P 

142     M  B 

A-6019 

F  D 

P 

P 

143— D  E 

A-6038 

F  D 

p 

P 

144—  A  C  S 

145—  Mrs.  T.  B. 

A-6129 

M  D 

P 

P 

P 

A-6211 

F  D 

N 

P 

N 

P 

Yes 

Operative 
Findings 


D.  U.  1914;  G.  1910;  Op. 


Chr.  D.  &  Chr.  G.  U.  Perf. 


Elsewhere  no  report 


Duodenal  Ulcer 


Duodenal  Ulcer 


Yes    Duodenal  Ulcer 


Umb.  Hernia;  Op. 


D,  U.  Chr.  App. 
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TABLE  II.— STATISTICAL  REVIEW 
(Analysis  of  Table  I.) 

Gastric  Duodenal 

Ulcer  Ulcer 

A.     Total  Number  of  Diagnoses                                                   69  145 

{  Positive        50  122 

Total  Number  of  Histories                           .  \  Negative         8  21 

I  Not  Given      1  2 

f  Positive        37  97 

Total  Number  of  Physical  Findings  J  Negative       IS  39 

I  \Tot  Given      4  9 

f  Positive        10  38 

Total  Number  of  Clinical  Findings  {  Negative       12  48 

[  Not  Given    37  59 

f  Positive        21  75 

Total  Number  of  Roentgen  Findings  -J  Negative         3  16 

t  Not  Given     37  54 


Total 
204 
172 
29 
3 

134 
57 
13 
48 
60 
96 
96 
19 


TABLE  III.— STATISTICAL  REVIEW 
(Analysis  of  Table  I.) 


Gastric  Duodenal 

Ulcer  Ulcer  Total 

Total  number  of  Operations                                                  15  32  47 

Receiving  Medical  Treatment  or  Refusing  Surgical...     44  113  157 

Mortality    Immediate  (per  cent)                                         13  0  1 

Total  Number  of  Males                                                          3S  92  130 

Females                                                                               21  53  74 

Ratio  of  Gastric  Ulcer  to  Duodenal                                      2  5  ... 

Males  to  Females                                                              5 — 3  9 — 5      7 — 4 


TA.BLE  IV.— OPERATIVE  CASES 


Z  k  3  ft  *lo  *l;d 

3  »  I  |  g§  U  U 

Patient's            g*  ;  3  $  a™  a"  a^  Surgical 

Name  5  •  w  *  wi^  Report 


1— N  C  B 

A-2750 

M 

G 

P 

P 

N 

P  O 

D.  U.  Chronic  Appendicitis 

2— G  G 

A-3138 

M 

G 

P 

P 

P 

Perigastric  Adhesions 

3— F  M 

A-4004 

M 

G 

P 

P 

Acute  perforated  G.  U. 

4 — B  C 

A-473S 

F 

G 

P 

P 

Gastric  Ulcer 

5— G  E 

A-4795 

M 

G 

P 

N 

P 

Gastric  Ulcer 

6 — Mrs.  R 

A-50S6 

F 

G 

P 

P 

P 

Gastric  Ulcer 

7— M  I 

A-4S7S 

F 

G 

P 

P 

N 

P 

Chronic  Appendicitis 

S— J  H  G 

A-4S30 

M 

G 

P 

P 

Perforated — G.  U. 

9 — F  J 

A-4009 

M 

G 

N 

N 

Perforated — G.  U. 

10 — Mr.  P 

A-572 

M 

G 

N 

P 

Perforated — G.  U. 

11— W  P  B 

A-566 

M 

G 

P 

P 

P 

Gastric  Ulcer 

12 — L  P 

A-3723 

M 

G 

P 

P 

N 

Perforated — G.  U.  (D) 

13— A  K 

A-4928 

F 

G 

P 

P 

Gastric  Ulcer 

14—  -J  D  M 

A-33S1 

M 

G 

Q 

P 

N 

N 

Perigastric  Adhesions 

15 — T  O  T 

A-3995 

F 

G 

G.  I. 

16— C  F 

A-5482 

F 

D 

P 

P 

N 

N 

G.  B. 

17— C  S 

A-161 

F 

D 

Q 

N 

P 

Chronic  Appendicitis 

IS— H  M  Mc 

A-39S 

F 

D 

P 

? 

Chr.  App.  Pericholycystitis 

19--C  N  M 

A-890 

M 

D 

Q 

Q 

N 

Q 

D.  U.     Chr.  App. 

20— E  M  R 

A -9  7  7 

F 

D 

P 

P 

P 

P 

D.  U. 

21— Mr.  B 

A-12S5 

M 

D 

P 

P 

P 

P 

D.  U.  Op.  Aft.  for  Ob.  Bowel 

22 — Sis.  B 

A-12SS 

F 

D 

P 

P 

N 

P 

D.  U. 

23 — J  D 

A-1324 

F 

G 

P 

P 

D.  U.  (G  1910;  D  U  1914) 

24 — H  S 

A-2209 

F 

D 

P 

P 

N 

P 

D.  U. 

25— C  K  O 

A-2248 

M 

G  D 

P 

P 

Chr.  G.  U.      Perf.  Concom. 

26— R  B  M 

A-453 

M 

D 

P 

P 

N 

P 

Chr.  App.  Periduodenal 

27— J   E  P 

A -491 

M 

D 

P 

P 

N 

P 

D.  U.  Adh.    Chr.  App. 

2S — Mrs.  C 

A-559 

F 

D 

P 

P 

N 

P 

Chr.  D.  U. 

29 — Mr.  F 

A-560 

M 

D 

P 

P 

P 

Chr.  D.  U. 

30 — A  C 

A-561 

M 

D 

P 

Q 

N 

Syphilis;  Chr.  App. 

31— C  A  p 

A-562 

M 

D 

P 

P 

P 

P 

Chr.  D.  U. 

32 — E  M 

A-564 

M 

D 

P 

P 

Q 

P 

D.  U. 
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33— R 

T 

C 

A-567  ' 

M 

D 

P 

N 

D.  U. 

34— P 

B 

A-568 

M 

D 

N 

Q 

N 

Duodenal  Bands 

35 — F 

G 

A-570 

M 

D 

P 

P 

N 

P 

D.  U.  2d  Portion 

36— L 

C 

A-571 

M 

D 

P 

N 

P 

D.  U. 

37 — T 

J 

P 

A-2419 

M 

D 

P 

P 

P 

Op.  Elsewhere;  no 

38— C 

A 

H 

A-1833 

M 

D 

P 

P 

P 

P 

D.  U. 

39— F 

L 

s 

A-2461 

F 

D 

P 

P 

Q 

P 

D.  U. 

40— H 

S 

A-2465 

M 

D 

P 

P 

N 

P 

D.  U. 

41— C 

B 

T 

A-2483 

M 

D 

P 

P 

P 

P 

D.  U. 

42— A 

C 

U 

A-3378 

M 

D 

P 

P 

P 

P 

D.  U. 

43— E 

S 

A-3429 

M 

D 

P 

P 

D.  U. 

44— J 

D 

A-1324 

M 

D 

P 

P 

P 

P 

D.  U. 

45— A 

C 

C 

A-6129 

M 

D 

P 

P 

P 

D.  U.    Chr.  App. 

46— J 

P 

H 

A-6213 

F 

D 

P 

N 

P 

Q 

D.  U.  and  G.  B. 

47— M 

Y 

A-2221 

M 

D 

Q 

P 

P 

Umb.  Hernia 

TABLE  V.— STATISTICAL  DEDUCTIONS  FROM  TABLE  IV. 

Gastric  Duodenal 

Ulcer        Ulcer  Total 

f  Positive        13              27  40 

Number  of  Histories  i  Negative         3                 4  7 

{  Not  Given      10  1 

48 

[Positive        13  24  37 

Number  Physical  Findings  \  Negative         3  6  9 

I  Not  Given  112 

48 

f  Positive  1  10  11 

Number  Clinical  Findings  {  Negative         3  13  16 

I  Not  Given    13  9  22 

49 

f  Positive  6  23  29 

Number  Roentgen  Findings  {  Negative         13  4 

L  Not  Given    10  5  15 

48 

Total  Number  Diagnoses   (two  concomitants,  5  per  cent)     17  31  48 

Total  Number  Males   11  22  33 

Total  Number  Females   6  9  15 

NOTE) — Although  in  nine  of  these  cases  the  diagnosis  of  ulcer  is  ^ot  sustained 
by  operative  report,  nevertheless  all  were  surgical  case^  and  ju  titled  operation. 
Where  perigastric  and  periduodenal  adhesions  are  mentioned,  they  might  have 
arisen  from  ulcer  perforation  or  inflammation. 

Case  2  diagnosis  is  not  sustained,  but  the  operative  report  is  D.  U.,  agreeing 
with  the  roentgen  report. 

Case  7  is  a  clear  miss,  not  possible  to  explain. 

Cases  14,  17,  34  and  47  are  misses,  and  should  be,  as  the  evidence  was  entirely 
inadequate. 

Cases  16,  18  and  30  ire  misses  and  should  be,  as  <^\-n  mination  was  incomplete. 
Criticism  should  not  be  so  severe,  however,  as  the  evidence  is  strong. 
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TABLE  VL— OPERATIVE  CASES  WITH  ROENTGEN  FINDINGS 


Patient's 
Name 


*3Q 


9%  p 


Is 


r. 


Surgical 
Report 


1 — N  C  B 

A-2450 

M 

G 

P 

P 

N 

P  D 

D.  U. 

Chr.  App. 

2 — G  G 

A-3138 

M 

G 

P 

P 

P 

Perigastric  Adhesions 

3 — Mrs.  R 

A-50S6 

F 

G 

P 

P 

P 

G.  U. 

4 — M  J 

A-4878 

F 

G 

P 

P 

N 

P 

G.  Chr.  App. 

5 — W  P  B 

A-566 

M 

G 

P 

P 

P 

G.  U. 

6 — A  K  J 

A  -  4  9  2  8 

F 

G 

P 

N 

P 

G.  U. 

7 — J  D  M 

A-3381 

M 

G 

Q 

P 

N 

N 

Perigastric  Adhesions 

8 — C  F 

A-5482 

M 

D 

P 

P 

N 

Q 

G.  B. 

9 — C  S 

A-161 

F 

D 

Q 

P 

13 

P 

Chr.  App. 

10 — O  R  N 

A-890 

M 

D 

Q 

Q 

IN 

P 

D.  U. 

Chr.  App. 

1 1 — E  N  R 

A-977 

F 

D 

P 

P 

P 

P 

D.  U. 

A-1285 

M 

P3 

P 

P 

p 

Jr 

D.  U. 

13— Sis.  B 

A-12S8 

F 

D 

P 

P 

N 

P 

D.  U. 

14— D  A  J 

A-2209 

F 

D 

P 

P 

N 

P 

D.  U. 

15— R  B  M 

A-453 

M 

D 

P 

P 

N 

? 

Periduodenal;     Chr.  Ann. 

16— J  E  P 

A-491 

M 

D 

P 

P 

N 

D.  U. 

Chr.  App. 

17 — Mrs.  C  F 

A-559 

F 

D 

P 

P 

N 

P 

D.  U. 

18— Mr.  F 

A-560 

F 

D 

P 

P 

P 

D.  U. 

19— C  A  P 

A-562 

M 

D 

P 

P 

P 

P 

D.  U. 

20— E  M 

A-564 

M 

D 

P 

P 

Q 

P 

D.  U. 

21 — F  G 

A-570 

M 

D 

P 

N 

P 

Op.  Elsewhere;  no  report 

22 — L  C  M 

A-571 

M 

D 

P 

§ 

P 

D.  U. 

23— T  J  P 

A-2419 

M 

D 

P 

P 

P 

D.  U. 

24— C  A  H 

A-1833 

M 

D 

P 

P 

P 

P 

D.  U. 

25— F  L  S 

A-2461 

F 

D 

P 

P 

Q 

P 

D.  U. 

26— H  S 

A-2465 

M 

D 

P 

P 

N 

P 

D.  U. 

27— C  B  T 

A-2483 

M 

D 

P 

P 

P 

P 

D.  U. 

28— A  O  L 

A-337S 

M 

D 

P 

P 

P 

P 

D.  U. 

29— E  I  W 

A-3429 

M 

D 

P 

P 

P 

D.  U. 

30— J  D 

A-1324 

M 

D 

P 

P 

P 

P 

D.  U. 

31 — A  C  S 

A-6129 

M 

D 

P 

P 

P 

D.  U. 

Chr.  App. 

32— J  P  H 

A-6213 

F 

D 

P 

N 

P 

Q 

D.  U. 

and  G.  B. 

33— J  Y 

A-2221 

M 

D 

Q 

P 

P 

Umb. 

Hernia 

TABLE  VIL— ANALYSIS  OF  TABLE  VL 

29  cases  agree  with  the  roentgen  repurr. 

4  cases  are  not  in  entire  agreement  with  the  roentgen  report. 
No.    1 — Corrected  the  location  of  the  ulcer  made  by  clinician. 

No.    2 — "Perigastric  adhesions"  reported  is  a  surgical  case  anyway,  and  may  have 

been  due  to  perforation  or  ulcer  inflammation. 
No.     8 — "Doubtful"  should  have  put  the  clinician  on  guard. 

No.     9 — "Chronic   appendicitis"   was   a   clear   mi>s,   although    surgical  exploration 
was  justified. 

No.  15 — "Periduodenal  adhesions  and  chronic  appendieiti  ."   The  duodenal  adhesions 

may  be  explained  in  the  same  way. 
No.  33: — "Umbilical  hernia"  was  a  clear  miss.   Examination  was  incomplete,  due  to 
difficulties  in  handling  the  patient.    Exploration  justified. 
Roentgen  evidence  "Positive"  is  of  great  value. 
Roentgen  evidence  "Negative"  is  of  definite  value. 

SUMMARY 

f  Positive,  28 

Roentgen  Findings  { 

I  Negative,  3 
f  Positive,  29 

Number  Histories  ■{ 

[  Negative,  4 
f  Positive,  2S 

Number  Physical  Findings  { 

I  Negative,  4 
f  Positive,  9 

Number  Clinical  Laboratory  Findings  { 

[  Negative,  15 
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Cannon  and  His  Work 


THE  little  town  of  Prairie  du 
*  Chien,  Wisconsin  may  be 
justly  proud  of  being  the  birth- 
place of  Cannon  even  as  Boston  is 
to  be  congratulated  for  being  the 
place  of  his  professional  investi- 
gations and  research.  Walter 
Bradford  Cannon  was  born  in 
Prairie  du  Chien,  Wisconsin,  in 
1871.  After  receiving  the  degrees 
of  A.  B.  and  A.  M.  at  Harvard, 
he  took  up  the  study  of  medicine 
in  1897  at  the  same  place. 

He  is  Fellow  of  the  American 
Medical  Association  and  is  li- 
censed to  practice  medicine  in 
Massachusettes,  but  is  not  in  prac- 
tice, preferring  rather  research 
work  and  the  teaching  profession 

He  resides  at  2  Divinity  Ave., 
Cambridge.  His  office  is  at  the 
Harvard  Medical  School  where  he 
is  Professor  of  Physiology  in  the 
school  and  in  the  graduate  school. 

The  different  societies  which  he 
honors  by  his  membership 
demonstrate  the  happy  variety  of 
his  interests.  He  is  a  mem- 
ber of : 

The  Association  of  American 
Physicians. 

The  American  Gastroentero- 
logical Association. 

The.  American  Roentgen  Ray 
Society. 


The  National  Academy  and 
Sciences. 

The  American  Philosophy  So- 
ciety. 

The  Society  for  Experimental 
Biology  and  Medicine. 

The  Massachusettes  Medical 
Society. 

The  Boston  Society  of  Medical 
Sciences. 

Our  immediate  interest  is  in 
his  work  in  roentgenology.  When 
the  rays  were  only  a  year  old,  Dr. 
Cannon  was  the  first  to  demon- 
strate the  possibility  and  practi- 
cality of  studying  the  movements 
of  the  stomach  and  intestines  by 
means  of  the  x-rays.  His  paper 
on  "The  Movements  of  the  Intes- 
tines Studied  by  Means  of  the 
Roentgen  Rays"  which  was  pub- 
lished in  the  American  Journal  of 
Physiology  in  Boston  reads  like 
a  fairy  tale  even  now  to  the  un- 
initiated. At  the  present  time, 
only  about  25  years  later,  the  won- 
ders which  it  records  are  seen 
every  day  in  any  x-ray  laboratory. 
But  it  is  tremendously  valuable  as 
marking  an  epoch  in  the  develop- 
ment of  roentgenology  and  sug- 
gests what  vast  regions  may  be 
explored  in  the  next  25  years, 
h'ollowing  is  an  abstract  of  the 
paper  cited. 
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Movements  of  the  Intestines  Studied  by  Means  of 
the  Roentgen  Rays 

W.  B.  Cannon,  m.  d. 


Introduction 

DATHOLOGICAL  subjects  or 
*  animals  have  been  the  only 
scources  of  our  knowledge.  The 
slowly-advancing  peristaltic  wave 
and  the  Pendelbewegung  have 
been  regarded  as  true  physiologi- 
cal processes.  There  has  been 
less  agreement  concerning  anti- 
peristalsis  and  swiftly-running 
vermicular  contraction.  The  best 
known  is  the  normal  peristaltic 
wave. 

Pendulum  movements  are  the 
gentle  swaying  motion  of  the  coils 
and  the  rhythmical  contractions  of 
the  intestinal  wall.  These  continue 
even  after  paralysis  of  the  local 
nervous  mechanism  by  nicotine  or 
cocaine. 

The  swift  vermicular  wave  may 
pass  the  whole  length  of  the  in- 
testine in  about  a  minute.  It  is 
often  seen  just  after  death,  as 
well  as  in  pathological  states.  Ac- 
cording to  Starling  this  is  an  ex- 
aggeration of  the  rhythmic  type. 
Mall  puts  it  in  a  class  by  itself. 
Nothnagel  says  the  movement  is 
transitional  between  a  physiolog- 
ical and  a  pathological  activity. 
The  Method 

Sub-nitrate  of  bismuth,  one- 
tenth  to  one-third  the  weight  of 
food  was  mixed  with  what  was 
fed  to  the  animal  under  observa- 
tion.    The  animal  was  usually 


not  allowed  to  eat  anything  dur- 
ing the  day  previous  to  examina- 
tion, and  was  commonly  given 
four  to  six  teaspoonfuls  of  castor 
oil. 

A  tranquil  mood  on  the  part  of 
the  animal  was  found  to  be  as 
necessary  for  seeing  the  move- 
ments of  the  intestine  as  for  se- 
curing the  normal  activity  of  the 
stomach.  On  this  account  female 
cats  were  more  favorable  subjects 
than  males. 

Five  hours  and  forty-five  min- 
utes after  eating,  the  cat  was 
placed  on  her  back.  The  photo 
plate  was  placed  over  the  front  of 
the  abdomen.  By  means  of  a 
leaden  plate  between  the  cat  and 
the  Crookes  tube,  the  exposure 
was  made  during  the  pause  recur- 
rent at  the  end  of  each  respiration 
when  the  shadows  resume  ap- 
proximately their  former  position. 
Records  were  taken  by  means  of 
radiographs  and  by  means  of 
tracings  made  with  a  soft  pencil 
on  tissue  paper  laid  over  the  fluo- 
rescent surface  of  the  screen. 

Movement  of  the  Small 
Intestine 

When  the  food  has  been  dis- 
tributed through  the  intestine  so 
as  to  present  the  appearance  of 
long,  narrow  masses,  a  noticeable 
feature  in  most  or  all  of  the  loops 
is  a  total  absence  of  movement. 
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INTESTINAL  MOV  EMENT— CANNON 


If  the  animal  is  quiet,  in  a  few 
moments  peculiar  motions  appear 
in  one  or  another  of  the  loops  or 
in  several  and  last  for  some  time, 
suddenly  dividing  one  of  the  long 
narrow  masses  into  many  little 
segments  of  nearly  equal  size. 
These  segments  are  again  sud- 
denly divided  and  neighboring 
halves  unite  to  make  new  seg- 
ments, and  so  on.  This  process  is 
called  rhythmic  segmentation  of 
the  intestinal  contents.  At  the 
time  of  the  third  segmentation  the 
segment  which  formed  the  end  of 
the  long  narrow  mass  is  not  re- 
divided.  It  varies  in  size  with 
each  division;  is  full  size  from  the 
addition  of  a  part  of  the  nearest 
segment  and  a  moment  later  is  a 
small  bit  left  after  another  divi- 
sion. The  segment  which  is  prob- 
ably the  rear  of  the  mass  shoots 
away  when  the  end  mass  is  di- 
vided and  is  swept  back  at  each 
reunion  to  make  the  large  end 
mass  -again.  This  movement  is 
repeated  with  each  recurrence  of 
the  constrictions.  Segmentation 
continues  commonly  for  more 
than  half  an  hour  without  cessa- 
tion. The  food  changes  its  po- 
sition in  the  abdomen  to  only  a 
slight  extent,  which  may  be  a 
passing  of  the  food  along  the 
loop  or  a  movement  of  the  loop 
itself. 

Variations  From  the  Typical 
Form  of  Rhythmic  Segmentation 
Sometimes,  and  especially  if  the 
mass  of  food  is  thick,  constric- 
tions do  not  make  complete  di- 
visions and  are  so  far  apart  that 
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intermediate  portions  are  rela- 
tively large  and  are  also  con- 
stricted not  into  halves  but  into 
thirds.  If  a  little  pointer  is 
placed  at  the  middle  of  a  seg- 
ment when  the  segments  are  com- 
pletely divided  into  halves,  in  a 
few  seconds  the  pointer  will  be  in 
the  middle  of  the  clear  space  be- 
tween two  segments ;  in  a  few 
more  seconds  the  first  phase  will 
return  and  the  pointer  will  again 
indicate  a  segment.  When  por- 
tions are  constricted  into  thirds, 
three  operations  intervene  be- 
tween similar  phases  as  shown 
by  the  indicator. 

The  remarkable  feature  in  seg- 
mentation of  food  is  the  rapidity 
with  which  it  takes  place.  To  esti- 
mate this,  count  not  the  number 
of  times  partition  of  food  re- 
curs in  the  same  place,  but  the 
number  of  different  sets  of  seg- 
ments observed  in  a  given  period. 
In  long  thin  chains  of  food  the 
most  common  rate  of  division 
varies  between  28  and  30  times 
a  minute.  In  some  cases  the 
rate  is  as  low  as  23  times  pet- 
minute.  In  larger  masses  of  food, 
operations  occurred  from  18  to 
2T  times  a  minute.  Segmenta- 
tion frequently  continues  for 
more  than  half  an  hour  and  in 
one  instance  persisted  for  two 
hours  and  twenty-two  minutes, 
with  only  three  short  periods  of 
inactivity.  At  the  rate  of  30  seg- 
mentations per  minute  a  slender 
mass  of  food  may  undergo  di- 
vision into  small  particles  more 
than    a    thousand    times  while 
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scarcely  changing  its  position  in 
the  intestine. 

In  a  cat  lightly  etherized  the 
exterior  of  an  intestine  which  was 
dividing  the  food  as  described 
above,  was  seen.  An  hour  and  a 
half  after  a  salmon  meal  the 
anesthetic  was  given,  the  abdo- 
men was  opened  and  flaps  raised 
to  form  walls.  Warm  salt  so- 
lution was  then  poured  into  the 
abdominal  cavity  and  the  floating 
coils  left  covered  with  the 
transparent  omentum.  The  gas- 
tric peristaltic  waves  were  run- 
ning regularly.  On  the  intestine 
there  were  visible  at  various 
places  regions  of  constrictions. 
The  constrictions  recurred  irreg- 
ularly and  at  much  longer  inter- 
vals than  in  the  normal  animal. 

The  process  of  rhythmic  seg- 
mentation brings  the  food  over 
and  over  again  into  closest  con- 
tact with  the  intestinal  walls, 
thereby  mixing  the  undigested 
food  with  the  digestive  juices  and 
exposing  the  digested  food  to  the 
organs  of  absorption.  Also  by 
compression  of  veins  and  lacteals 
of  the  intestinal  wall  the  con- 
strictions serve  to  deport  through 
the  blood  and  the  lymph  channels 
the  digested  and  absorbed  ma- 
terial. 

Peristalsis  is  observed  normally 
in  two  forms,  as  a  slow  advanc- 
ing of  the  food  for  a  short  dis- 
tance in  a  coil,  and  as  a  rapid 
movement  sweeping  the  food 
without  pause  through  several 
turns  of  the  gut. 
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When  the  segmenting  activity 
has  gone  on  for  some  time,  the 
separate  segments  may  suddenly 
begin  to  move  slowly  along  the 
loop  in  which  they  lie.  When  the 
front  segment  stops  or  meets 
other  food  the  succeeding  pieces 
are  swept  one  by  one  into  the 
accumulating  mass  which  shows 
no  sign  of  commotion. 

Another  form  of  slow  peristal- 
sis is  frequently  observed  when 
the  food  is  pushed  forward  as  a 
large  lump.  This  combines  per- 
istalsis and  a  segmentation  into 
two  parts. 

Rhythmic  Segmentation  and  the 
Pendulum  Movement 
The  segmentation  described  is 
due  to  an  activity  of  the  intestinal 
musculature  similar  to  that  caus- 
ing so-called  pendulum  movement. 
I  ll i s  activity  is  rhythmic  and  in- 
volves the  longitudinal  and  cir- 
cular layers  of  muscles.  Obser- 
vations of  the  effect  of  the  rhyth- 
mic contractions  upon  the  food 
show  that  the  action  of  the  cir- 
cular fibres  is  most  prominent. 
The  function  of  the  longitudinal 
muscles  would  be  to  contract  be- 
tween new  rings  of  constriction 
and  thereby  aid  in  relaxing  the 
former  ring  between  them. 

Bayliss  and  Starling  state  that 
the  swaying  pendulum  movements 
are  essentially  due  to  peristaltic 
waves  recurring  in  the  same  place 
and  running  rapidly  downward. 
T  have  seen  this  form  only  once. 
About  90  c.  c.  of  soapy  water 
had  been  injected.  The  effect  was 
to  exaggerate  in  every  particular 
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the  movements  of  the  small  in- 
testines. A  broad  constriction  ap- 
peared about  the  middle  of  a  long 
string  of  food  and  persisted  there 
while  it  spread  down  the  gut.  As 
the  contraction  spread,  the  gut 
swayed  slowly  to  and  fro  before 
it.  Then  there  was  a  relaxation 
followed  by  recurrence  of  con- 
striction in  the  same  place  and  a 
spreading  of  the  contraction.  This 
phenomenon  was  repeated  till  fin- 
ally the  string  of  food  was  di- 
vided and  the  forward  piece 
pushed  on  into  the  colon. 
The  Course  of  Food  in  the  Small 
Intestine 
Chyme  is  not  forced  from 
the  stomach  by  every  wave  that 
passes  over  the  antrum,  but 
only  at  intervals.  When  the 
pylorus  relaxes,  the  food,  moved 
toward  the  pylorus  under  consid- 
erable pressure,  is  squirted  along 
the  duodenum  for  two  centimet- 
ers or  more.  It  lies  in  the  curve 
of  the  duodenum  until  additions 
have  been  made  to  it  from  the 
stomach  and  a  long  thin  string  of 
food  is  formed.  In  this  place  it 
is  exposed  to  the  outpouring  of 
the  bile  and  pancreatic  juices 
Then  segmentation  begins  and 
continues  several  minutes  thor- 
oughly mixing  the  intestinal  di- 
gestive juices  with  the  chyme. 
Finally  the  little  segments  unite 
in  a  single  mass  or  in  groups, 
move  forward  very  rapidly  for 
some  distance  when  the  food  is 
collected  in  thicker  and  longer 
strings  characteristic  in  other 
loops. 
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During  the  first  stages  of 
digestion  in  the  cat's  small  intes- 
tine the  food  usually  lies  chiefly 
on  the  right  side  of  the  abdomen; 
during  the  last  stages,  on  the  left 
side.  After  remaining,  some 
times  for  an  hour  or  more,  with 
no  sign  of  movement,  rhythmic 
segmentation  begins,  and  by  a 
process  of  kneading  and  peristal- 
tic advance  the  food  is  brought 
to  the  ileocaecal  valve  to  enter 
the  large  intestine.  Records  from 
ten  different  animals  show  that 
salmon  does  not  appear  in  the 
small  intestine  until  One  or  one 
and  a  half  hours  after  the  food 
is  eaten ;  and  not  in  the  colon  un- 
til five  or  six  hours  after  eating. 
The  chyme  thus  takes  four  or  five 
hours  to  pass  the  length  of  the 
small  intestine.  The  operations 
are  shortened  if  the  meal  has 
consisted  of  bread  and  milk. 

Competence  of  the  Ileocaecal 
Valve 

The  competence  of  the  valve 
for  the  food  which  enters 
the  colon  from  the  ileum  is  per- 
fect. The  activity  of  the  colon 
proves  this  statement.  The  fail- 
ure of  every  attempt  to  drive  the 
food  in  the  colon  back  through 
the  valve  into  the  ileum  confirms 
the  proof.  Again  and  again  T 
have  tried,  by  manipulation 
through  the  abdominal  wall,  to 
press  the  normal  contents  of  the 
colon  downward  with  sufficient 
force  to  cause  them  to  return  to 
the  small  intestine,  but  without 
success. 
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Movements  of  the  Large 
Intestine 

In  the  descending  colon  the 
material  which  is  usually  hard 
and  in  incompressible  lumps  is 
very  slowly  advanced  by  rings 
of  tonic  constrictions;  in  the  as- 
cending and  transverse  colon  and 
caecum  the  soft  material  is  com- 
monly subjected  to  an  antiperis- 
talsis  movement. 

Antiperistalsis  in  the  Colon 

The  colon  of  cats  which  have 
been  without  food  for  a  day  usu- 
ally contains  enough  gas  to  make 
the  position  of  the  gut  distin- 
guishable with  the  fluorescent 
screen.  The  contents  of  the  colon, 
instead  of  being  driven  immedi- 
ately toward  the  rectum  by  slow 
peristalsis  are  first  repeatedly 
pushed  toward  the  caecum  by  an 
antiperistaltic  action. 

These  antiperistaltic  waves  be- 
gin either  on  the  more  advanced 
portion  of  the  food  in  the  colon 
(  when  only  a  small  amount  is 
present ) ,  or  at  the  nearest  tonic 
constriction  which  is  usually  at 
the  turn  between  the  transverse 
and  descending  colon ;  follow  one 
another  like  the  peristaltic  waves 
of  the  stomach ;  and  rarely  run 
continuously  for  a  long  time. 
When  the  colon  is  full,  it  is  usually 
quiet.  The  first  sign  of  activity 
is  an  irregular  undulation  of  the 
walls.  Then  faint  constrictions 
pass  along  the  gut  toward  the 
caecum.  When  the  waves  become 
more  prominent  they  are  seen  to 
start  near  the  end  of  the  trans- 
verse colon  and  pass  without  in- 


terruption to  the  end  of  the  cae- 
cum. After  a  few  minutes  the 
indentations  grow  gradually  less 
marked  and  finally  are  hardly 
discernible. 

The  period  of  antiperistalsis 
lasts  from  two  to  eight  minutes 
with  an  average  duration  of  four 
to  five  minutes ;  recurs  at  varying 
lengths  of  time;  and  the  waves 
have  nearly  the  same  rate  of  re- 
currence as  those  in  the  stomach, 
i.  e.,  eleven  waves  in  two  min- 
utes. 

Usually  the  almost  immediate 
result  of  a  rectal  injection  of 
warm  water  is  the  appearance  of 
deep  antiperistaltic  waves,  which 
often  continue  running  for  a  long 
period  of  time,  an  hour  and  20 
minutes  in  one  case  observed. 

These  constrictions  passing 
backward  over  the  colon  do  not 
force  the  normal  contents  back 
through  the  valve  into  the  small 
intestine.  In  hundreds  of  such 
constrictions  observed,  only  two 
exceptions  to  this  rule  were 
found.  The  importance  of  the 
competence  of  the  ileocaecal  valve 
is  now  apparent.  Inasmuch  as 
the  valve  is  normally  competent 
the  constrictions  repeatedly  cours- 
ing toward  it  force  the  food  be- 
fore them  into  a  blind  sac.  Since 
it  cannot  go  onward  in  the  blind 
sac  and  is  subjected  to  increas- 
ing pressure  as  the  constriction 
comes  nearer,  it  is  forced  into 
the  only  way  of  escape,  i.  e.  away 
from  the  caecum  through  the  ad- 
vancing constricted  ring.  The  re- 
sult is  a  thorough  mixing  of  the 
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contents  and  a  bringing  of  these 
contents  into  close  contact  with 
the  absorbing  wall,  a  process  va- 
riously repeated  many  times  in 
the  stomach  and  small  intestine 
Ttt'o  Other  Movements  Observed 
But  Rarely  in  the  Ascending 
Colon 

One  was  a  serial  sectioning  of 
the  contents  in  an  animal  given 
castor  oil  with  the  food.  A  con- 
striction separated  a  small  seg- 
ment in  the  caecum;  another  con- 
striction then  cut  off  a  segment 
just  above  the  first,  and  with 
the  disappearance  of  the  first  con- 
striction, the  two  separated  seg- 
ments united.  The  whole  mass 
was  sectioned  from  one  end  to 
the  other  and  the  process  was 
immediately  repeated  several 
times.  The  second  of  the  two 
movements  consisted  in  a  gentle 
kneading  of  the  contents  caused 
by  broad  constrictions  appearing, 
relaxing,  appearing,  relaxing,  over 
and  over  again  in  the  same  place. 
Once  a  constriction  occurred  and 
remained  permanently  in  one 
place  while  the  bulging  parts  on 
either  side  of  it  pulsated  alter- 
nately at  the  rate  of  about  18 
times  in  a  minute,  with  the  reg- 
ularity of  the  heart-beat. 
The  Changes  J  J  lien  Food  Enters 
the  Colon 

The  passage  of  food  through 
the  ileocaecal  valves  seems  to  stim- 
ulate the  colon  to  activity.  The 
moment  it  has  entered  the  colon, 
a  strong  contraction  takes  place 
all  along  the  caecum  and  the  be- 
ginning of  the  ascending  colon. 
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pressing  some  of  the  food  on- 
ward. A  moment  later  deep  anti- 
peristaltic waves  sweep  down 
from  the  transverse  colon  and 
continue  running  until  the  caecum 
is  again  normally  full,  i.  e.  for 
two  or  three  minutes. 

The  Appearance  of  Tonic 
Constrictions 

As  food  accumulates  in  the 
ascending  colon  it  is  at  first  con- 
fined to  this  region  by  antiperis- 
taltic waves.  With  further  ac- 
cessions the  contents  are  pressed 
more  and  more  into  the  trans- 
verse and  descending  colon.  As 
the  contents  extend  along  the  in- 
testine a  deep  constriction  ap- 
pears near  the  advancing  end  and 
nearly  separates  a  globular  mass 
from  the  main  body  of  the  food. 
Xew  tonic  constrictions  appear 
which  separate  the  contents  into  a 
series  of  globular  masses.  The 
rings  disappear  from  the  trans- 
verse colon  and  then  are  present 
in  the  descending  colon.  In  the 
transverse  colon  which  is  free 
from  the  slowly-moving  rings  the 
antiperistaltic  waves  have  full 
sway.  The  persistent  slowly- 
moving  rings  away  from  the  cae- 
cum form  the  waste  matter  into 
globular  masses  at  the  end  of  the 
transverse  colon  and  slowly  push 
these  masses  onward. 

Defecation 

Food  was  observed  in  the 
colon  of  the  animal  observed 
at  3:11  p.  m.  About  3:25  the 
gut  swung  around  with  a  slow 
sweeping  movement ;  the  ascend- 
ing colon  lying  in  the  position  of 
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the  last  half  of  the  transverse 
colon ;  the  transverse  colon  taking 
the  position  of  the  descending 
part.  The  tonic  constrictions  dis- 
appeared. Strong  broad  contrac- 
tion of  the  circular  muscle  ta- 
pered the  contents  off  on  either 
side  in  two  cones.  The  region  of 
strongest  contraction  was  appar- 
ently drawn  downward  with  the 
rest  of  the  gut  by  a  shortening 
of  the  descending  colon.  As  the 
intestine  swung  round,  more  ma- 
terial was  forced  into  the  rectum, 
and  when  the  swinging  of  the  in- 
testine stopped  the  constriction 
which  divided  the  lumen  passed 
slowly  downward  and  with  the 
aid  of  the  muscles  surrounding 
the  abdominal  cavity,  pushed  the 
separated  mass  out  of  the  canal. 
After  which  the  colon  with  the 
remainder  of  its  contents  re- 
turned to  nearly  its  former  posi- 
tion. Most  of  the  contents  of 
the  caecum  and  the  ascending 
colon  may  be  passed  onward  even 
during  starvation.  The  only  ac- 
tivities manifested  are  the  anti- 
peristaltic waves,  and  the  strong 
tonic  contraction  of  the  whole 
circular  musculature. 

Observations  indicate  that 
either  a  general  contraction  of  the 
wall  of  the  large  intestine  or  a 
true  peristalsis  may  be  effective 
in  pressing  waste  matter  from 
the  region  where  antiperistalsis  is 
the  usual  activity  into  the  region 
where  the  slowly  advancing  rings 
may  carry  it  on  to  evacuation. 

Enemata  consisting  of  100  c.  c. 
of  milk,  one  egg.  10  to  15  grams 


of  bismuth  subnitrate,  and  two 
grams  of  starch  to  hold  the  bis- 
muth powder  in  suspension  were 
used.  To  make  a  thick  enema  all 
were  stirred  together  and  boiled 
together  and  boiled  to  a  soft 
mush ;  to  make  a  thin  enema, 
all  ingredients  were  boiled  to- 
gether except  the  egg,  which 
was  added  after  the  boiled  sub- 
stance was  cooled.  The  small 
amount  injected  was  25  c.  c. ;  the 
large  almost  90  c.  c.  The  ani- 
mals were  given  first  a  cleansing 
injection  and  when  this  was  ef- 
fective the  nutrient  material  was 
introduced.  A  control  radiograph 
was  first  taken  to  show  no  bis- 
muth food  present,  and  other 
radiographs  taken  at  varying  in- 
tervals after  the  injection  to  re- 
cord the  course  the  food  was  fol- 
lowing. 

These  experiments  show  that 
when  small  amounts  of  nutrient 
fluids  are  introduced  they  lie  first 
in  the  descending  colon.  In  every 
case  antiperistaltic  waves  are  set 
going  by  the  injection  and  the 
material  is  thereby  carried  to  the 
caecum.  Large  amounts  injected 
stop  for  a  moment  in  the  region 
between  the  transverse  and  de- 
scending colon  as  if  a  constric- 
tion existed  there.  Then  a  con- 
siderable amount  of  the  fluid 
passes  the  point  and  antiperistal- 
tic waves  carry  it  to  the  caecum. 
In  any  case  the  repeated  passing 
of  the  waves  seems  to  have  the 
effect  of  promoting  absorption, 
for  in  the  region  where  these 
waves  continue  running,  the  shad- 
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ows  become  gradually  more  dim 
and  finally  bismuth  appears  to  be 
only  on  the  intestinal  walls ;  in 
other  regions,  e.  g.,  in  the  de- 
scending colon,  the  shadows  re- 
tain their  original  intensity.  I 
have  never  seen  small  injections 
forced  even  in  part  into  the  small 
intestine.  With  the  larger  amount 
whether  fluid  or  mushy,  the  radi- 
ographs show  many  coils  of  the 
small  intestine  containing  the 
bismuth  food. 

The  passage  of  the  injected 
material  beyond  the  ileocaecal 
valve  is  probably  due  entirely  to 
antiperistalsis  in  the  colon.  The 
valve  which  is  thoroughly  com- 
petent for  food  coming  normally 
from  the  small  intestine  into  the 
large  is  curiously  incompetent  for 
even  a  thick  creamy  substance  in- 
troduced in  large  amount  by  rec- 
tum. 

I  have  never  seen  food  mate- 
rial pass  back  from  the  colon  so 
far  as  the  stomach ;  but  once, 
about  ten  minutes  after  an  injec- 
tion of  too  c.  c.  of  warm  water, 
the  cat  retched  and  vomited  a 
clear  fluid  resembling  mixed 
water  and  mucus.  In  the  fluid 
were  two  intestinal  worms  still 
alive. 

In  the  colon  the  nutrient  ma- 
terial of  the  enemata  is  worked 
over  by  the  antiperistaltic  waves, 
mixed  with  digestive  juices  pres- 
ent and  exposed  to  the  organs  of 
absorption  in  that  region.  If  the 
enemata  are  large,  the  digestive 
and  absorptive  processes  may  also 
take  place  along  extensive  sur- 
faces of  the  small  intestine. 
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The  Effect  of  Emotions  and 
Sleep 

Observations  on  the  stomach 
of  the  cat  showed  that  the  peris- 
talsis is  inhibited  whenever  the 
animal  manifests  signs  of  anx- 
iety, rage  or  distress.  Many  emo- 
tional states  are  a  strong  stimu- 
lus to  peristalsis,  but  other  emo- 
tional states  inhibit  peristalsis.  In 
the  cat  the  same  conditions  which 
stop  the  movements  of  the  stom- 
ach, stop  also  the  movements  of 
the  intestines. 

When  the  segmentation  process 
in  the  small  intestine  is  stopped 
by  excitement  the  segments  unite 
and  the  series  of  parts  returns 
to  the  form  of  a  solid  string.  In 
a  descending  colon  where  the  an- 
tiperistalsis were  inhibited  by  ex- 
citement the  tonic  constrictions 
were  apparently  not  affected. 

As  soon  as  a  cat  shows  distress 
when  its  breathing  is  artificially 
stopped  every  form  of  intestinal 
movement  stops. 

The  statement  is  sometimes 
made  that  gastric  and  intestinal 
mechanisms  cease  to  act  during 
sleep :  and  that  night  time  is  their 
normal  time  for  repose.  But 
though  nearly  all  the  animals 
curled  up  and  slept  during  the 
time  between  observations,  never- 
theless the  progress  of  the  food 
through  the  intestines  was  con- 
tinuous and  T  have  seen  both  large 
and  small  intestines  actively  at 
work  from  half  past  nine  until 
half  past  ten  o'clock  at  night. 
Summary 

t.  Bismuth  subnitrate.  to  to 
33  per  cent,  mixed  with  the  food 
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renders  the  movement  of  the  in-    antiperistaltic  waves 


testinal  contents, — and  thereby  the 
movements  of  the  intestinal 
walls, — visible  on  the  fluorescent 
screen. 

2.  The  activity  most  common 
in  the  small  intestine  is  rhythmic 
segmentation  which  in  the  cat 
proceeds  at  the  rate  of  30  divi- 
sions per  minute,  mixing  the  food 
and  the  digestive  juices,  bringing 
the  digested  food  into  contact 
with  the  absorbing  mechanisms, 
and  emptying  the  venous  and 
lymphatic  radicles  of  their  con- 
tents by  compression  of  the  intes- 
tinal wall. 

3.  Peristalsis  is  usually  com- 
bined with  segmentation,  inter- 
fering constrictions  often  mo- 
mentarily separating  the  rear  end 
of  an  advancing  mass  of  food 
from  the  main  body. 

4.  The  ileocaecal  valve  is  thor- 
oughly competent  for  food  en- 
tering the  colon  from  the  ileum. 

5.  The  usual  movement  of 
the  transverse  and  ascending  co- 
lon and  the  caecum  is  an  antiperis- 
talsis,  recurring  in  periods  of  five 
minutes  each  about  every  15  min- 
utes and  giving  new  significance 
to  the  ileocaecal  valve;  for  the 
food,  now  in  a  closed  sac  is  thor- 
oughly acted  upon  without  any 
interference  with  the  processes 
in  the  small  intestine. 

6.  When  new  food  enters  the 
large  intestine  a  strong  general 
contraction  immediately  takes 
place  along  the  caecum  and  as- 
cending colon,  forcing  some  of 
the  food  onward ;  a  moment  later 
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begin  to 

pass. 

7.  With  the  accumulation  of 
material  in  the  transverse  colon, 
deep  tonic  constrictions  appear 
one  after  another,  carrying  the 
material  into  the  descending 
colon  and  leaving  the  transverse 
and  ascending  portions  free  for 
the  antiperistaltic  waves. 

8.  In  emptying  the  large  in- 
testine the  material  in  the  lower 
descending  colon  is  first  carried 
out  by  combined  peristalsis  and 
pressure  of  abdominal  muscles; 
the  remainder  of  the  material  is 
then  spread  into  the  evacuated 
region,  and  this  region  is  again 
cleared.  In  normal  life  the  new 
food  arriving  in  the  colon  must 
force  forward  the  old  contents  of 
the  ascending  and  transverse 
colon. 

9.  Observations  have  revealed 
no  evidence  of  antiperistalsis  in 
the  small  intestine,  but,  since  the 
ileocaecal  valve  will  allow  nu- 
trient material  under  pressure  to 
pass  backward,  the  antiperistalsis 
of  the  large  intestine  may  force 
into  the  small  intestine  a  consid- 
erable portion  of  a  large  nutrient 
enema.  Segmentation  in  the 
small  intestine  affects  such  an 
enema  precisely  as  it  affects  food 
passed  normally  through  the 
stomach. 

10.  Signs  of  emotion,  such  as 
fear,  distress,  or  rage,  are  ac- 
companied by  a  total  cessation  of 
movements  of  both  large  and 
small  intestines.  The  movements 
continue  in  the  cat  both  during 
sleep  and  at  night. 

y,  Boston,  1901-2,  vi.  251.] 
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Dr.  Morton  at  24  years  of 
Room   of  Massachusetts 

T^HE  use  of  ether  as  an  anes- 
thetic  has  become  such  a  com- 
mon and  general  daily  occurrence 
that  it  scarcely  seems  possible 
that  this  use  is  but  75  years  old 
the  1 6th  of  this  coming  October. 
Before  that  time  ether  was  not 
unknown.  The  story  is  that  at 
that  time  there  was  hardly  a 
gathering  of  young  people  which 
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Picture  hangs  in  Ether 
General    Hospital,  Boston. 

did  not  end  with  an  "Ether 
Frolic";  the  girls  and  boys  fin- 
ishing the  evening  by  inhaling 
ether, — some  would  laugh,  some 
cry,  some  fight  and  some  dance. 
On  one  occasion  when  they  had 
exhausted  their  own  possibilities 
they  haled  a  negro  boy  who  was 
peeping  through  the  door  and 
while  he  fought  and  struggled, 
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they  etherized  him  into  insensi- 
bility. When  he  lay  quiet  and 
unconscious  his  tormentors  be- 
came thoroughly  panic  stricken 
and  sent  for  Dr.  Long.  But  as 
we  should  now  expect,  the  vic- 
tim soon  came  to  himself,  none 
the  worse  for  his  mishandling. 

It  was  not  until  1846  that  the 
drug  graduated  from  being  the 
plaything  of  fun-loving  youth  or 
even  the  means  of  deadening  pain 
in  such  slight  operations  as  teeth 
extractions  and  was  recognized 
as  the  "greatest  discovery  ever 
made",  "the  most  precious  heroic 
agent  against  pain".  While  courts 
may  wrangle  over  the  question  of 
who  personally  is  to  bear  the 
laurels  for  first  finding  the  ether 
anesthetic,  Boston  will  always 
be  definitely  credited  with  being 
the  geographic  theater  where  its 
use  as  an  anesthetic  was  first 
proved.  The  case  was  a  man,  a 
printer,  tall  and  feeble,  with  a 
tubercular  heredity,  who  was 
brought  into  the  amphitheater  of 
the  Massachusetts  General  Hos- 
pital for  operation  on  a  "con- 
genital but  superficial  vascular 
tumor"  just  below  the  jaw.  on 
the  left  side  of  the  neck.  J.  C. 
Warren  was  the  surgeon  and  the 
ether  was  administered  bv  Wm. 
T.  G.  Morton.  At  the  hour  ap- 
pointed on  the  momentous  16th 
of  October,  the  scene  was  all  set 
for  the  ether  drama,  the  surgeon 
and  his  patient  were  ready,  the 
members  of  the  Surgical  Staff 
were  present,  the   seats   in  the 
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amphitheater  were  filled  by  the 
class  from  the  Medical  School. 
Fifteen  minutes  later  Morton, 
who  had  been  delayed  by  repairs 
upon  his  inhaler  rushed  into  the 
room  and  proceeded  with  his 
novel  duties.  There  being  no 
time  for  confidences  W'arren  did 
his  expert  work  in  ignorance  of 
the  agent  at  his  command  and 
completed  it  in  five  minutes.  Then 
turning  to  his  audience  while  his 
patient,  rapidly  recovering,  still 
lay  half-stupefied  on  the  table  he 
paid  tribute  to  the  drug  by  say- 
ing. "Gentlemen,  this  is  no  hum- 
bug". 

Close  upon  the  heels  of  this 
operation  followed  one  for  a 
large,  fatty  tumor  of  the  shoul- 
der and  then  the  amputation  of 
a  limb.  Such  was  the  introduc- 
tion to  the  world  of  ether  as  an 
anesthetic.  ''The  degree  to  which 
this  ether  insensibility  could  be 
carried,  the  safety  with  which 
this  could  be  done  and  the  uses 
to  which  this  state  could  be  put" 
were  problems  yet  to  be  labori- 
ously worked  out.  But  the  intro- 
duction was  complete.  And  while 
the  world  may  never  wholly  sat- 
isfy itself  as  to  whom  to  give  the 
credit  for  finding  the  anesthetic 
it  will  always  pay  tribute  to  and 
rejoice  with  Boston  as  being  the 
theater  of  its  introduction  to  the 
world. 
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Boston,  The  City 

(Boston  Chamber  of  Commerce) 


PARTICULAR  interest  is  at- 
*-  tached  at  this  time  to  Boston, 
both  because  of  forthcoming  con- 
ventions to  be  held,  and  because 
of  the  series  of  Plymouth  and 
Provincetown  Tercentenary  Cele- 
brations, scheduled  for  this  spring 
and  summer.  More  and  more. 
New  England,  of  which  Boston  is 


the  hot  months  of  the  year.  His- 
torical scenes,  of  which  the  New 
England  states  abound,  have  al- 
ways commanded  the  intense  in- 
terest of  school  children.  The 
Foundation  stones  of  American 
independence  atid  of  national  con- 
sciousness were  laid  there,  and 
nearly  all  the  great  reforms  and 
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Main  building-  of  Harvard  Medical  School.  Boston. 


the  very  center,  is  coming  to  be 
regarded  as  the  ideal  playground 
of  America.  The  mountains,  lakes, 
woodlands,  sea-shores,  magnifi- 
cent drives,  gorgeous  scenes  and 
salubrious  climate  have  always  at- 
tracted thousands  of  tourists  and 
pleasure  and  health  seekers  during 
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movements  were  mothered  in  or 
near  Boston. 

In  recent  years,  attentive  consid- 
eration has  been  given  by  hotels, 
railroads,  touring  companies  and 
pleasure  resorts  to  visitors  from  a 
distance  so  as  to  provide  the  full- 
est information  and  to  enable  them 
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to  make  the  most  of  their  vaca- 
tion spent  in  that  section.  Recently 
the  Boston  Chamber  of  Commerce 
created  a  Convention  and  Tourist 
Bureau,  designed  to  provide  such 
information  as  may  be  asked  by 
tourists  and  visitors  and  to  assist 
in  arranging  tours  and  in  supply- 
ing information  when  called  upon. 
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inexpensively.  The  chief  histori- 
cal attraction  this  coming  year 
both  by  reason  of  the  generous 
appropriation  made  by  the  Federal 
Government  and  by  the  State  of 
Massachusetts,  will  be  the  series 
of  events  at  Provincetown  and 
Plymouth,  both  of  which  towns 
are   erecting   notable  permanent 
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of  Peter  Bent 


In  no  other  city  in  America 
may  there  be  found  such  a  wealth 
of  historic  data  and  the  actual 
scenes  and  symbols  of  the  events 
that  made  up  the  early  history 
of  the  country.  These  old  land- 
marks have  been  sacredly  pre- 
served and  clearly  defined,  and 
provision  has  been  made  by  the 
railroads,  trolley  lines  and  auto- 
mobile touring  companies  to  take 
visitors  to  them  comfortablv  and 


Brigham  Hospital,  Boston. 

memorials.  A  series  of  twelve 
pageants  will  be  given  during  the 
summer  at  Plymouth,  and  among 
the  visitors  who  have  already  ac- 
cepted invitations  are  included 
President  Harding  and  Vice-Pres- 
ident Coolidge.  President  Harding 
will  be  conveyed  to  Plymouth  by 
the  presidential  yacht,  the  May- 
flower, the  namesake  of  the  old 


Pilgrim  boat. 
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Boston,  as  the  shipping  and  re- 
ceiving center  for  New  England, 
handles  a  wide  variety  of  prod- 
ucts. Among  the  leading  exports 
are  meats  and  dairy  products 
boots,  shoes  and  leather,  bread- 
stuffs,  iron  and  steel  products,  to- 
bacco, cotton  and  cotton  manufac- 
tures.   Chief  among  its  imports 
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politan  manufacturing  district  of 
Boston  produces  nearly  everything 
required  for  the  needs  of  human- 
kind. 

For  more  than  150  years.  New 
England  skill  and  workmanship 
in  the  production  of  manufac- 
tured articles  have  been  highly 
regarded  in  the  markets  of  the 
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are  wool,  cotton,  sugar  and  mo- 
lasses, hides  and  skins,  fibers,  silk 
and  fruit. 

As  a  center  of  industry,  Boston 
has  the  reputation  of  sending  forth 
a  more  diversified  array  of  manu- 
factured products  than  any  other 
community  in  the  United  States. 
From  a  hairpin  to  a  superdread- 
nought;  from  the  famous  "Bos- 
ton Garter"  to  the  finest  woolen 
products  in  the  world,  the  metro- 
Page  Forty-one 


world.  With  little  more  than  7 
per  cent  of  the  population  of  the 
United  States,  it  produces  annu- 
ally more  than  13  per  cent  of  the 
value  of  the  country's  manufac- 
tured goods.  This  section  pro- 
duces 48  per  cent  of  all  the  cot- 
ton goods  made  in  the  United 
States;  more  than  55  per  cent  of 
the  woolen  and  worsted  goods ; 
nearly  54  per  cent  of  the  boots 
and  shoes;  40  per  cent  of  the 
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jewelry;  50  per  cent  of  the  brass 
and  brass  fittings ;  and  most  stu- 
pendous of  all  87.5  per  cent  of 
the  machine  tools.  Truly  an  in- 
dustrial empire ! 

Of  the  New  England  group, 
Massachusetts  is  the  most  inten- 
sively organized  state  in  an  in- 
dustrial  sense,   producing  much 
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I  [emisphere,  and  in  some  very  im- 
portant branches  of  manufacture 
she  leads  the  world.  It  may  be 
news  to  some  that  nearly  one-half 
the  boots  and  shoes  manufactured 
in  the  United  States  are  made  in 
Massachusetts  to  the  value  of 
8301.090.261;  that  one-third  of 
all  cotton  goods,  worth  $537>63I>" 
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more  than  half  of  the  goods  man- 
ufactured in  the  six  states.  Small 
as  Massachusetts  is  in  physical 
comparison  with  some  of  the  great 
states  of  the  Union,  it  holds 
fourth  rank  among  the  states  in 
the  volume  of  goods  manufac- 
tured, with  a  production  value  of 
nearly  four  billion  dollars  in  1918, 
the  last  year  for  which  statistics 
are  available. 

In  a  score  of  industries  Massa- 
chusetts is  supreme  in  the  Western 


796,  and  one-third  of  the  woolen 
and  worsted  goods,  worth  $464,- 
067,705,  are  produced  in  the  little 
"Bay  State." 

She  also  produces  an  impressive 
volume  of  foundry  and  machine- 
shop  products,  leather  prepara- 
tions, exclusive  of  boots  and 
shoes,  cut  stock  and  findings 
and  other  auxiliaries  of  the  gi- 
gantic boot  and  shoe  industry; 
electrical  machinery  and  appara- 
tus, paper  and  wood  pulp,  meat 
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and  other  food  products.  The 
striking  variety  of  her  products 
is  shown  by  the  fact  that  1 66  ma- 
jor industries  received  classifica- 
tion exclusive  of  a  group  of  prac- 
tically 100  other  minor  industries. 

ft  is  natural  that  Massachusetts 
should  be  the  leading  market  for 
the  raw  materials  which  enter  into 


THE  CITY 

billion  and  a  half  dollars,  and  em- 
ploying on  an  average  of  250,000 
wage  earners.  In  variety,  its 
products  are  probably  more  exten  - 
sive than  those  of  any  similar 
community  in  the  United  States. 
It  has  103  major  industry  group- 
ings and  about  60  minor  lines  of 
industry. 
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the  making  of  her  great  products.        hi  higher  educational  institu- 
As  showing  how  this  holds  true, 
Boston  in  191 8  imported  wool  to 
the  value  of  $177,896,026,  which 
means,  in  other  words,  that  Bos- 


ton is  the  greatest  wool  port  in 
the  world. 

Metropolitan  Boston,  with  a 
population  of  about  1,800,000  per- 
sons, has  nearly  5,000  industrial 
establishments  producing  annually 
manufactures  valued  at  nearly  a 
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tions  Boston  again  stands  forth. 
Harvard,  Tufts,  and  Boston  uni- 
versities, Massachusetts  Institute 
of  Technplogy,  RadclifTe,  Sim- 
mons, Wellesley  and  Boston  col- 
leges are  examples  of  the  great 
educational  forces  which  draw  the 
attention  of  the  world  to  Boston. 
They  are  too  well  known  to  need 
encomium ;  their  alumni  and  alum- 
nae are  to  be  found  in  every  coun- 
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try  on  the  globe.  In  the  Boston 
Conservatory  of  Music  this  city 
presents  the  finest  college  of  music 
in  the  United  States;  in  the  Har- 
vard medical  group  are  the  finest 
buildings  devoted  to  this  science 
in  the  country. 

The  real  Boston,  better  known 
as  the  metropolitan  district,  em- 
braces 40  cities  and  towns  within 
a  radius  of  15  miles  from  the 
State  House  at  Boston.  In  this 
district  live  about  1,800,000  per- 
sons, who  in  every  essential  re- 
spect are  Bostonians  as  much  as  i  f 
they  lived  on  Beacon  Hill.  In  this 
district  there  is  one  main  street 
car  system,  one  telephone  system, 
one  main  water  supply,  a  principal 
sewerage  service  administered  by 
a  single  board,  and  one  general 
park  service.  Tt  is  one  district 
for  fire  prevention,  one  postal 
district,  one  banking  district,  one 
commercial  and  industrial  center 
— all  built  around  one  great  har- 
bor. 

Boston  is  the  industrial  and 
commercial  center,  the  market- 
place and  the  natural  outlet  of 
New  England.  To  a  large  degree 
jt  is  the  civic,  economic  and  intel- 
lectual dictator  of  an  empire  of 
8,000,000  persons. 

Its  geographical  advantage  and 
the  ease  and  rapidity  with  which 
vessels  can  get  to  open  sea  com- 
bine to  make  the  ocean  trip  be- 
tween Boston  and  the  great  Eu- 
ropean ports  shorter  by  fullv  24 
hours  than  from  any  other  large 
American  port. 
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In  respect  to  piers  and  docking 
facilities,  Boston  is  probably  un- 
rivalled, and  is  certainly  not  sur- 
passed, by  any  American  port. 
Commonwealth  pier  No.  5,  built 
by  the  state,  is  held  by  Bostonians 
to  be  the  greatest  passenger  and 
freight  pier  in  the  world.  It  is 
1,200  feet  long,  400  feet  wide  and 
will  accommodate  five  600-foot 
ships  at  one  time.  It  comprises 
three  two-story  buildings  of  steel 
and  concrete  construction  contain- 
ing 900,000  square  feet  of  floor 
space.  Its  cost  (when  money  was 
on  its  feet )  was  $4,500,000. 

The  new  Boston  fish  pier,  suc- 
cessor to  the  famous  old  T  wharf, 
as  the  headquarters  of  Boston's 
fresh  fish  industry,  is  another 
Commonwealth  enterprise.  It  is 
generally  agreed  that  no  fish  pier 
in  the  world  approaches  Boston's 
in  adaptability  and  service.  It 
provides  dock  berths  for  at  least 
40  vessels,  and  80  vessels  can  un- 
load to  the  pier  at  one  time.  It  is 
linked  up  by  a  trolley  freight  line 
with  the  traction  system  of 
Greater  Boston,  and  spur  tracks 
connect  it  with  railroad  lines 
w  hich  interchange  with  the  great 
trunk  systems  of  the  country. 

Boston  possesses  the  finest  fish 
pier  in  the  world,  and  has  become 
in  the  past  two  years  the  leading 
fish  market  of  the  world.  Boston 
was  selected  as  the  site  of  the 
great  army  supply  base  at  the  out- 
break of  the  war,  and  $40,000,000 
were  spent  by  the  Government 
for  facilities  for  the  economic 
handling  of  freight  at  this  termi- 
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rial.  At  one  time  during  the  war, 
wool  and  army  supplies  valued  at 
more  than  one  billion  dollars  were 
stored  in  the  new  warehouse.  The 
State  of  Massachusetts  is  now 
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working  upon  a  project  wherebv 
600  acres  of  flat  lands  will  be 
used  for  extensive  commercial  de- 
velopment. 


irillKR    STATri:.    BOSTON    Pl'liLIC  GARDEN 
Erected  1867,  by  Thomas  Lee. 


The  following  inscriptions  appear  on  the  sides  of  the  statue: 


"To  commemorate  the  discovery  that  the  inhaling  of  ether 
causes  insensibility  to  pain.  First  proved  to  the  world  at 
The  Massachusetts  General  Hospital  in  Boston. 

October,  MPCCVX  LVI." 


•"Neither  shall  there  be  any  more  pain." 


"In  gratitude  for  the  relief  of  human  suffering  bv  the 
inhalation  of  ether. 

A  citizen  of  Boston  has  erected  this  monument. 
1S67." 


"This  also  cometh  forth  from  the  Lord  of  Hosts,  which 
Is  wonderful  in  council,  and  excellent  in  working." 
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Walter  James  Dodd 

(1869-1916) 

Percy  Brown 


117 ALTER  JAMES  DODD,  pio- 
neer  roentgenologist  and  a 
martyr  to  his  specialty,  was  born 
in  London,  Eng.,  in  the  year  1869, 
and  came  to  this  country  as  an  im- 
migrant boy  at  the  age  of  15.  He 
was  early  moved  to  follow  the 
sea,  but  was  induced  by  the  col- 
lege authorities,  impressed  by  his 
ability,  to  continue  life  here  as  an 
assistant  in  the  chemical  labora- 
tory of  Harvard  College  in  Cam- 
bridge, Massachusetts.  He  ac- 
quired a  profound  knowledge  of 
chemistry  and  in  1892  was  ap- 
pointed to  the  Massachusetts 
General  Hospital  as  assistant 
apothecary  and  four  years  later 
as  apothecary.  It  was  in  this  ca- 
pacity that  he  undertook  experi- 
mentation with  x-rays  under  the 
usual  unfortunate  and  restricted 
conditions  which  obtained  in  the 
early  days.  A  severe  dermatitis 
was  therefore  sustained  in  1896 
and  he  underwent  his  first  opera- 
tion for  its  results  in  1898.  Since 
that  time  he  had  been  the  subject 
of  fifty  operations  for  roentgen 
dermatitis  and  its  sequelae. 

Seeking  to  dignify  further  his 
work,  which  already  through  his 
sacrifices  had  attained  high  dig- 
nity, Dr.  Dodd  studied  at  the 
Harvard  Medical  School  in  1900 
and  1 90 1,  but  completed  his  course 
and  was  graduated  from  the  medi- 


cal department  of  the  University 
of  Vermont  in  1908.  From  that 
year  until  his  death  he  held  the 
position  of  roentgenologist  to  the 
Massachusetts  General  Hospital, 
an  official  recognition  of  what  had 
been,  in  reality,  his  position  for 
many  years. 

With  the  organization  of  a  de- 
partment of  roentgenology  in 
Harvard  University,  he  was  ap- 
pointed instructor,  a  position 
which  he  held  at  the  time  of  his 
death.  He  was  an  honored  mem- 
ber of  the  St.  Botolph  Club  of 
Boston,  as  well  as  of  many  medi- 
cal societies,  in  addition  to  his 
membership  in  the  American 
Roentgen  Ray  Society. 

He  married  Margaret  Lea  of 
Moncton,  Nova  Scotia. 

Dr.  Dodd  died  December  18, 
1 9 16,  following  still  another  oper- 
ation for  infected  glands. 

Such,  briefly,  were  the  events 
in  a  life  of  singular  beauty — the 
life  of  a  gentle  man,  loving  and  be- 
loved ;  cheerful  beyond  conception 
in  the  face  of  physical  anguish. 
Glorified  by  a  martyr's  soul,  his 
face  turned  toward  the  horizon 
of  high  purpose,  with  an  oblitera- 
tion of  self  that  cheapened  and 
made  tawdry  the  usual  motives  of 
ordinary  men.  He  journeyed 
steadily  on  toward  that  horizon, 
turning  into  the  gold  of  loyal 
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friendship  all  those  who  came 
within  the  Midas-touch  of  his 
personality. 

A  life  such  as  his  gives  charity 
a  new  meaning.  As  a  crown  to 
its  later  years,  his  ear  was  alert 
to  hear  from  the  far  land  of  his 
adoption,  the  call  of  the  nation  of 
his  birth,  in  dire  need  of  the  pe- 
culiar service  which  he  could  give. 

[American  Journal  of  Roe 


DODD— BROWN 

Disdaining  physical  handicaps  and 
added  risks,  he  hastened  forth  to 
labor  for  England  with  a  heroism 
that  even  she  knewT  not  of. 

Thus  again  have  fallen  the  bur- 
den and  the  staff  and  again  has 
another  been  received  into  the 
glorious  band  of  those  that  self- 
sacrifice,  upon  the  altar  of  a  noble 
cause,  has  immortalized. 

tgenology,  January,  1917.] 
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State  Medicine 

MUCH  discussion  on  the  question  of 
state  medicine  is  being  indulged 
by  the  profession.  Perhaps  it  would 
be  advisable  to  consider  the  entire 
subject  under  the  fluoroscope  of  pub- 
lic interest.  It  is  possible  we  could 
thereby  contribute  something  to  the 
sum  total  of  effort  if  not  of  knowledge 
and  reason,  and  ascertain  by  point  of 
contact  something  of  our  own  relation 
to  the  subject. 

Being  of  that  mind,  we  anticipate 
we  shall  have  something  to  say  on 
different  phases  of  the  question  from 
time  to  time,  as  they  occur  or  are 
suggested  to  us.  We  shall  try,  how- 
ever, in  any  comment  we  may  make 
to  hold  a  strictly  impartial  attitude. 
We  approach  the  question  with  open 
mind. 

Jumping  over  the  usual  frumpery 
with  which  questions  of  this  magni- 
tude are  vested,  it  seems  to  us  there 
are  at  least  three  major  divisions  into 


which  the  motivating  causes  naturally 
fall.  They  may  be  stated: 

1.  Those  naturally  flowing  from 
the  trend  of  the  profession  toward 
specialism,  with  its  consequent  dupli- 
cation of  medical  cost  to  the  patient. 

2.  Those  growing  out  of  dilletant- 
ism  on  the  part  of  some  members  of 
the  profession  who  practice  to  live 
and  do  not  live  to  practice. 

3.  Those  arising  from  the  failure 
of  the  profession  to  acquaint  the  pub- 
lic with  true  conditions  and  thereby 
keep  it  in  full  sympathy  with  the 
difficulties  naturally  inherent  in  this 
sort  of  humanitarian  service,  and  like- 
wise familiar  with  the  struggles,  hopes, 
and  ideals  which  inspire  those  men 
who  render  such  service  in  its  true 
form. 

Viewed  as  a  medico-economic  ques- 
tion, certain  deductions  are  irresist- 
ible: 

1.  That  the  trend  toward  special- 
ism should  decrease  rather  than  in- 
crease the  cost  of  the  particular  ser- 
vice rendered  and  at  the  same  time  in- 
crease the  earning  power  of  the  spe- 
cialist. 

2.  That  specialism  requires  per  se 
more  exact  knowledge  of  some  one 
classification  of  the  profession  in  its 
relation  to  all  others,  so  the  buyer  of 
service  secures  a  positive  and  coor- 
dinated rather  than  a  negative  and 
general  service. 

3.  That  the  medical  adviser  is  in 
fact  a  quasi-public  servant;  for  which 
reason,  the  more  so  because  of  the 
confidential  nature  of  his  employment, 
the  public  is  entitled  to  know  as  much 
as  he  can  possibly  know  about  the 
whys  and  wherefores  of  diagnoses 
made  and  treatment  prescribed,  as 
well  as  the  general  research  being: 
conducted  in  the  broad  aspects  of  all 
branches  of  medical  science.  This  is 
supported  by  all  the  laws  of  morals, 
legal  procedure,  and  psychology. 
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The  Boston  Meeting 


ARRANGEMENTS  have  now  been  completed  for  the  summer  meeting  of 
the  Radiological  Society,  which  will  be  held  in  Boston,  June  3rd  and  4th, 
at  the  Copley  Plaza  Hotel.  The  program  is  practically  complete  and  we  can 
assure  you  that  it  will  be  well  worth  your  attendance. 

A  banquet  will  be  given  in  the  evening,  followed  by  a  lantern  slide  exhibit. 
We  feel  that  every  one  who  contemplates  attending  the  meeting  of  the 
American  Medical  Association  should  go  a  couple  of  days  earlier  and  attend 
the  meeting  of  the  Radiological  Society. 

The  Boston  Program 

1 —  "The  Treatment  of  Epithelioma  of  the  Lip"   

 Dr.  Douglas  Quick,  New  York  City 

2 —  "Further  Observation  of  X-Ray  Examination  of  Mastoid  Disease".... 
 Dr.  Isaac  Gerber,  Providence,  R.  I. 

3 —  "Means  of  Measuring  or  Specifying  X-Ray  Drpe  Given"  

 N.  E.  Dorsey,  Ph.  D.,  Washington,  D.  C. 

4 —  "Recent  Developments  in  Deep  Therapy  Technique — Facts  and  Fancies" 
 Dr.  A.  F.  Tyler,  Omaha,  Nebr. 

5 —  "The   Possibilities   of   Pneumoperitoneum   in   G^stro-Intestinal  Dia- 
gnosis" Dr.  L.  R.  Sante,  St.  Louis,  Mo. 

6—  "Pager's  Disease"  Dr.  I.  S.  Hirsch,  New  York  City 

7 —  "An  X-Ray  Study  cf  the  Healing  of  Benign  B-ne  Cysts"  (Lantern 
Slide  Demonstration)  Dr.  Toseph  Colt  Blondgood,  Baltimore.  Md. 

8—  "High  Voltage  Problems"  Dr.  W.  D.  Coolidge,  Schenectady,  N.  Y. 

9 —  "Further  Consideration  of  Upper  Right  Quadrant"   

 Dr.  Arial  George,  Boston,  Mass. 

10 —  "Roentgenological  Study  of  Eight  Primary  Lung  Carcinomas"  

 Dr.  Lloyd  Bryan,  San  Francisco,  Calif. 

11 —  "Observations  in  the  Use  of  Radiation  in  Leukemias"  

 Dr.  Albert  Soiland,  Los  Angeles,  California 

12 —  "The  Determination  of  Dental  Focal  Infection  by  Means  of  the  Radio- 
gram" Dr.  Maximilian  J.  Hubeny,  Chicago,  111. 

13 —  "The  Advantages  of  a  Uniform  Angle  of  Twelve  Degrees  in  Examin- 
ing Accessory  Sinuses  and  Mastoids"  Dr.  A.  F.  Holding 

14 —  "Report  of  Five  Cases  of  Hernia  cf  the  Di?nhragm.  Differential  Diag- 
nosis from  Eventration"  Dr.  L.  T.  LeWald,  New  York  City 

15 —  "The  Dead  Tooth  and  X-Ray  Indications  for  Extraction,  and  the  Fail- 
ure of  Root  Canal  Treatment"  Dr.  Byron  C.  Darling,  New  York  City 

16 —  "The  Relationship  of  the  Roentgenologist  to  Group  Medicine"  

 Dr.  Frank  S  Bissell,  Minneapolis,  Minn. 

17 —  "Duodenal  Bulb  Deformity  in  Relation  to  Symptoms  and  Chemistry 

of  the  Gastric  Juice"  Dr.  A.  W.  Crane,  Kalamazoo,  Mich. 

18 —  "A  Retrospective  Note  Concerning  Treatment  ^f  T^nsiliti's  by  X-Ray" 
 Dr.  H.  W.  Van  Allen,  Springfield,  Mass 

19 —  "Atrophy  of  Lymphatic  and  Tonsillar  Tissue  by  Radium  and  X-Ray" 
 Dr.  C.  Augustus  Simpson.  Washington.  D.  C. 

20 —  Dr.  Harry  H.  Bowing,  Rochester.  Minn  ...  (Title,  to  be  announced  later) 

21 —  "The  Roentgenologic  Aspect  cf  Pulmonary  Metastasis"  

 Dr.  Russell  Carman,  Rochester,  Minn. 

22 —  "The  Law  and  Medicine,  with  Special  Reference  to  Radiology"  

 >  Dr.  I.  S.  Trostler,  Chicago,  111. 

23 —  "Consideration  of  Oesophageal  Diseases".   

 Dr.  P.  F.  Butler,  Boston  City  Hospital 

24 —  "Radio  Therapy  in  Superficial  Malignancv"  

 Dr.  G.  W.  Grier,  Pittsburgh,  Pa. 

25 —  "Effect  of  Cellular  Reaction  Induced  by  X-Rays  on  the  Site  of  Cancer 
Crafts"  Dr.  James  D.  Murphy,  Rockefeller  Institute 
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26 —  Dr.  James  Ewing,  Cornell  Medical  College,  New  York  City  

 (Title,  to  be  announced  later) 

27 —  "Further  Consideration  Concerning  Direct,  Indirect  and  Secondary 

Rays  and  the  Ray  of  Selective  Absorption"  

 Dr.  Lewis  Gregory  Cole,  New  York  City 

28 —  "Dermoid  Cysts  in  the  Thoracic  Cavity"  

 Dr.  John  T.  Murphy,  Toledo,  Ohio 

29 —  "Present  Status  of  Roentgen  and  Radium  Treatment  of  Cancer  of  the 
Breast"  Dr.  Thos.  A.  Groover,  Washington,  D.  C. 

30 —  Dr.  Arthur  W.  Erskine,  Cedar  Rapids,  la  (Title,  to  be  announced  later) 

31 —  "Post-Operative  Mastoid  Treatments  with  X-Ray"  

 Dr.  Charles  Goosman,  Cincinnati,  Ohio 

32—  "Treatment  of  Naevi"  Dr.  R.  H.  Stevens,  Detroit,  Mich. 


The     Canadian  Radiological 
Society 

THE  Canadian  Radiological  Society 
will  hold  its  annual  meeting  in 
conjunction  with  the  meeting  of  the 
Ontario  Radiological  Society,  at  Ni- 
agara Falls,  May  31st  to  June  4th, 
inclusive. 

An  invitation  is  extended  to  all 
members  of  the  Radiological  Society 
of  North  America  to  attend  this  meet- 
ing. The  program  is  unexcelled  and 
well  worth  the  attention  of  any  one 
interested  in  this  subject. 

We  hope  that  a  large  number  of 
men  from  the  States  will  attend  this 
meeting.  The  Canadians  have  been 
very  faithful  in  lending  their  interest 
and  co-operation  to  the  advancement 
of  Radiology  in  the  States  and  it  is 
only  just  and  right  that  we  return 
this  courtesy  at  this  time. 

Omaha   Roentgen  Society 
Entertained  at  Lincoln 

NO  MORE  enjoyable  event  has  ever 
occurred  in  the  history  of  the 
Omaha  Roentgen  Society  than  the 
entertainment  given  in  its  honor 
by  Dr.  E.  W.  Rowe  and  Dr.  R.  L. 
Smith  of  Lincoln,  on  the  evening  of 
March  the  19th. 

The  Lincoln  men  acted  as  hosts  for 
the  entire  membership  of  the  Omaha 
society  and  a  number  of  invited  guests. 


We  were  entertained  royally  at  a 
dinner  beginning  at  seven  o'clock,  at 
which  time  plates  were  laid  for  sev- 
enty-five. Immediately  after  the  din- 
ner, the  following  program  was  given: 

The  Relation  of  Roentgenology  to 
Internal  Medicine — Dr.  G.  W.  Covey. 

The  Relation  of  Roentgenology  to 
Rhinology  and  Otology — Dr.  J.  J. 
H>mpes. 

The  Relation  of  Roentgenology  to 
Orthopedics— Dr.  H.  W.  Orr. 

The  Relation  of  Roentgenology  to 
Dentistry— Dr.  F.  W.  Webster. 

The  Relation  of  Roentgenology  to 
Surgery— Dr.  J.  S.  Welch. 

New  Methods  in  Sinus  Diagnosis — 
Dr.  W.  Walter  Wasson. 

Therapy — Dr.  Edward  H.  Skinner. 

The  papers  given  at  this  meeting 
will  appear  in  the  Journal  in  the  near 
future. 

.  .  Excellent  taste  was  shown  in  the 
artistic  programs  furnished,  the  cover 
be;ng  actual  photographic  paper,  on 
the  front  and  back  of  which  had  been 
printed  reductions  of  actual  x-ray 
plates.  On  the  front  of  each  cover 
was  the  guest's  name  so  that  the  pro- 
gram served  as  a  place  card. 

We  are  sure  that  this  get-together 
meeting  was  conducive  of  good  fel- 
lowship in  a  way  which  will  be  last- 
ing and  will  cement  the  friendships 
closer  than  ever  before. 
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Examination  of  the  Wrist 
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Fig  I. — Anteroposterior  view  of  wrist, 
showing;  Skinner's  lines.  Note  distance 
between  horizontal  line  and  styloid  pro- 
cess of  ulna. 

IN  MAKING  x-ray  examination  of 
injuries  to  the  wrist,  we  should 
bear  in  mind  the  possibility  not  only 
cf  injury  to  the  lower  end  of  the  ra- 
dius, which  of  course  is  the  most 
common  fracture  that  we  have,  but  we 
should  also  remember  that  frequently 
injuries  to  the  wrist  are  complicated 
by  fractures  of  one  or  more  of  the 
carpal  bones.  In  order  that  we  may 
not  overlook  fractures  of  the  carpal 
bones,  it  is  necessary  not  only  to 

Page  Fifty-one 


make  plates  in  the  lateral,  as  well  as 
in  the  antero-posterior  position,  but 
we  should  also  make  stereoscopic 
plates  in  the  antero-posterior  position. 
Anyone  who  employs  the  steroscopic 
examination  in  addition  to  the  lateral 
view,  will  be  greatly  interested  in 
noticing  the  number  of  fractures  of 
the  carpal  bones  which  have  been  pre- 
viously overlooked  by  the  flat  plate 
antero-posterior  view.  It  is  probably 
the  complication  of  fractures  of  the 


Fig:.  II. — Lateral  view  of  wrist,  showing: 
Skinner's  lines.  Note  acute  angle  on 
palmar  side.  This  is  reversed  in  Colle's 
fracture,  the  acute  angle  being  on  the 
dorsal  side. 


carpal  bones  with  injury  of  the  lower 
end  of  the  radius,  which  results  in 
many  of  the  cases  of  prolonged  dis- 
ability. 

The  carpal  scaphoid  is  the  most 
frequent  site  of  fracture.  Occasionally 
we  have  a  fracture  of  the  unciform 
process  of  the  unciform,  giving  a  flail- 
like wrist  joint,  due  to  the  fact  that 
the  ligament  on  the  ulnar  side  is  at- 
tached to  this  process.  When  this  is 
broken  off,  the  wrist  on  the  ulnar 
side  becomes  freely  movable  in  re- 
lationship to  the  ulna. 

A  number  of  years  ago,  Dr.  E.  H. 
Skinner  of  Kansas  City,  devised  the 
employment  of  lines  which  are  very 
helpful  in  establishing  the  amount  of 
reduction  necessary  in  Colle's  frac- 
ture of  the  radius.  One  of  these  lines 
is  drawn  on  the  antero-posterior  plate 


parallel  with  the  mid-axis  of  the  shaft 
of  the  radius.  A  perpendicular  line 
is  drawn  to  this  line  just  touching  the 
styloid  process  of  the  radius.  In 
every  normal  wrist  this  perpendicu- 
lar line  will  be  a  considerable  dis- 
tance distal  to  the  styloid  process  of 
the  ulna.  In  fractures  of  the  lower  end 

of  the  radius  with  shortening,  the 
amount  of  shortening  is  shown 
graphically  by  the  distance  between 
the  styloid  process  of  the  ulna  and 
this  perpendicular  line.  Another  line 
is  drawn  on  the  plate  in  the  lateral 
view,  the  line  being  parallel  with  the 
central  axis  of  the  shaft  of  the  radius. 
Another  line  is  drawn  crossing  this 
and  touching  the  articular  surfaces 
of  the  radius.  In  the  normal  wrist, 
the  acute  angle  will  usually  be  found 
on  the  palmar  side. 
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Oliver  Wendell  Holmes 


E.  W.  Rowe,  M.  D. 
Lincoln,  Nebraska 


OLIVER  WENDELL  HOLMES 
was  born  August  29,  1809,  and 
died  in  1894.  He  saw  almost  the  be- 
ginning and  the  end  of  the  unusual 
nineteenth  century.  From  a  Calvinistic 
clergyman  father  he  inherited  a  sterl- 
ing character  and  the  taste  for  liter- 
ature. From  a  mother  of  old  New 
England  blood,  the  daughter  of  a 
judge  and  descendant  of  two  gover- 
ncrs  of  Massachusetts,  he  inherited  a 
sunny  disposition,  full  of  wit,  vivacity 
and  humor.  Careful  home  training 
and  a  good  early  education,  followed 
by  a  course  at  Andover  College,  pre- 
pared him  for  Harvard.  After  four 
years'  study  he  graduated  with  the 
famous  class  of  1829.  It  was  his  21st 
year  when  Congress  ordered  the  frig- 
ate "Constitution"  destroyed.  His 
poem  ''Old  Ironsides"  gave  him  im- 
mediate fame  in  all  parts  of  the  coun- 
try, and  it  induced  the  Navy  Depart- 
ment to  rescind  its  order.  As  an 
alumnus,  from  1851  to  1889  he  returned 
regularly  for  the  anniversary  and  class 
dinner,  each  time  giving  a  poem.  "Af- 
ter the  Curfew,"  a  touching  poem, 
was  his  last. 

For  one  year  after  graduation  he 
studied  law.  For  reasons  hardly 
known  to  himself  he  gave  it  up  and 
undertook  the  serious  study  of  medi- 
cine. After  attending  tv/o  courses  of 
lectures  in  the  school  of  Dr.  James 
Jackson  he  went  abroad  and  studied, 
chiefly  in  Paris,  then  the  medical 
center  of  Europe.  Most  of  the  time 
was  spent  with  Louis,  a  famous 
French  physician.  The  opportunities 
of  travel,  as  well  as  his  intensive 
medical  training,  gave  him  a  polish 
and  breadth  of  vision  that  fitted  well 
his  inherited  strength  of  character 
and  culture.  In  his  own  words,  from 
Eurcpe,  we  read:  "I  have  more  fully 


Earned  at  least  three  principles  since 
I  have  been  in  Paris — not  to  take 
authority  when  I  can  have  facts;  not 
to  guess  when  I  can  know;  not  to 
think  that  a  man  must  take  physic 
because  he  is  sick.".  And  again:  "My 
aim  has  been  to  qualify  myself  *  *  * 
not  for  a  mere  scholar,  for  a  follower 
after  other  men's  opinions,  for  a  de- 
pendent on  their  authority — but  for 
the  character  of  a  man  who  has  seen 
and  therefore  knows."  This  spirit  ani- 
mated his  life,  and  as  he  matured  he 
crntinued  battling  vigorously  for 
these  ideals. 

On  returning  from  Paris  in  1836 
he  made  an  unsuccessful  attempt  to 
practice  in  Boston.  He  was  small, 
humorous  and  witty.  Staid  Boston 
rever  took  him  seriously  as  a  practi- 
tioner. Unfitted  by  taste  or  tempera- 
ment to  the  life  of  the  practice,  gifted 
with  extraordinary  brilliancy,  trained 
and  cultured  by  the  best  medical  edu- 
cation of  the  times,  he  easily  became 
prominent  as  a  teacher  of  medicine. 
He  lectured  on  anatomy  and  physiol- 
ogy in  Dartmouth  from  1838  to  1840. 
In  1°40  he  married  Amelia  Lee  Jack- 
son, daughter  of  Hon.  Charles  Jack- 
son, a  well-known  jurist.  His  eldest 
son  was  born  in  1841,  and  after  serv- 
ing as  a  distinguished  officer  in  the 
Civil  War,  rose  to  the  position  of  an 
eminent  iurist  and  author  of  legal 
books  who  has  just  rounded  out  his 
career  in  the  United  States  Supreme 
Court. 

In  1847  Harvard  made  Dr.  Holmes 
Parkman  Professor  of  Anatomy  and 
Physiologv.  He  delivered  these  lec- 
tures until  1882.  long  after  he  had 
retired  from  medical  afTairs.  He  was 
famous  for  his  ability  to  interest  his 
students  and  to  take  them  at  the  end 
of  a  tiresome  day  and  inspire  them 
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in  their  work.  Few  writings  on  medi- 
cal subjects  came  from  his  pen  in 
later  years.  In  his  medical  papers  and 
teachings  he  was  of  that  type  of  mind 
that  saw  far  into  the  future  and  stim- 
ulated other  minds  of  slower  thought 
to  work  out  the  details. 

My  task  is  to  interpret  Dr.  Holmes 
as  a  physician,  but  a  word  must  be 
said  of  him  as  a  literary  man.  To  the 
public  he  is  first  of  all  a  writer  of 
literary  charm  and  merit.  Brilliant 
poems  and  elegant  prose  are  the  prod- 
uct of  his  versatile  pen.  Among  his 
earlier  poems,  "The  Last  Leaf"  is 
said  to  be  the  most  pathetic  and  hu- 
morous in  literature.  "The  Chambered 
Nautilus"  reveals  the  soul  and  faith 
of  the  man.  In  his  later  days  he  at- 
tempted longer  and  more  pretentious 
poetry  and  prose.  But  he  will  always 
remain  pre-eminent  for  his  ability  to 
picture  and  popularize  New  England 
life.  His  real  literary  standing  was 
obtained  and  maintained  when  he 
joined  James  Russel  Lowell  in  found- 
ing a  new  magazine,  "The  Atlantic 
Monthly."  In  this  "The  Autocrat  of 
the  Breakfast  Table,"  each  time  be- 
ginning "I  was  just  going  to  say — " 
was  immensely  popular  and  contrib- 
uted much  to  the  financial  success  of 
the  magazine.  In  lyric  poetry  he  was 
at  his  best.  His  deep-seated  resent- 
ment for  the  old  Calvinistic  theory  of 
retribution  and  condemnation  so 
stirred  him  that  many  of  his  writings 
were  on  subjects  so  developed  as  to 
bring  out  his  more  liberal  ideas.  These 
writings  stirred  up  a  great  amount 
of  criticism,  equalled  only  by  the 
criticism  from  the  medical  profession, 
so  that  it  was  only  in  his  later  years 
that  he  left  controversy  and  enjoyed 
peace. 

Dr.  Holmes  was  not  a  politician, 
but  he  lived  in  stirring  times.  Such 
causes  as  temperance,  women's  rights, 
and  abolition  were  the  liveliest  topics, 
and  of  these  he  frequently  wrote.  His 
Fourth  of  July  oration  delivered  in 


Boston  in  1863  was  a  masterpiece  and 
shewed  great  statesmanship. 

Dr.  Holmes  lived  mostly  in  Boston, 
going  in  the  summer  to  Pittsfield  and 
Beverly  Farms.  In  1886,  when  75 
years  of  age,  he  made  a  four-months' 
trip  abroad.  In  England  he  received 
signal  honors.  Cambridge  University 
made  him  Doctor  of  Letters,  Edin- 
burgh University  made  him  Doctor  of 
Laws,  and  Oxford  University  made 
him  Doctor  of  Civil  Laws.  Already, 
in  1880,  Harvard  had  made  him  Doc- 
tor of  Laws.  He  died  on  the  7th  of 
October,  1894,  and  was  buried  from 
King's  Chapel,  Boston,  in  the  ceme- 
tery of  Mount  Auburn. 

The  medical  essays  and  addresses 
of  Dr.  Holmes  are  numerous.  He 
was  much  sought  after  to  write  and 
lecture.  His  writings  helped  to  raise 
the  style  and  tone  of  medical  litera- 
ture. He  was  an  active  participator 
in  medical  societies,  being  one  of  the 
members  prominent  in  the  early  days 
of  the  American  Medical  Association. 
He  early  recognized  the  self-limits  to 
disease.  He  helped  Morton  publish 
his  work  on  Anesthesia.  To  his 
students  in  1847  he  said  on  this  sub- 
ject: "Here,  almost  within  the  present 
year,  the  unborrowed  discovery  first 
saw  the  light,  which  has  compassed 
the  whole  earth  before  the  sun  could 
complete  his  circle  in  the  zodiac.  There 
are  thousands  who  never  heard  of  the 
American  Revolution,  who  know  not 
whether  an  American  citizen  has  the 
color  of  a  Carib  or  a  Caucasian,  to 
whom  the  name  of  Boston  is  familiar 
through  this  medical  discovery.  In 
this  very  hour  while  I  am  speaking, 
how  many  human  creatures  are 
cheated  of  pangs  which  seem  inevit- 
able as  the  common  doom  of  mortal- 
ity, and  lulled  by  the  strange  magic 
of  the  enchanted  goblet,  held  for  a 
moment  to  their  lips,  into  a  repose 
which  has  something  of  ecstasy  in  its 
dreamy  slumbers.  .  .  .  The  knife  is 
searching  for  disease,  the  pulleys  are 
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dragging  back  dislocated  limbs,  Na- 
ture herself  is  working  out  the  primal 
curse  which  doomed  the  tenderest  of 
her  creatures  to  the  sharpest  of  her 
trials;  but  the  fierce  extremity  of  suf- 
fering has  been  steeped  in  the  waters 
of  forgetfulness,  and  the  deepest  fur- 
row in  the  knotted  brow  of  agony  has 
been  soothed  forever." 

We  come  now  to  his  masterpiece, 
for  which  Holmes  ranks  among  the 
great  men  of  the  medical  profession. 
On  February  13,  1843,  Dr.  Holmes 
read  to  the  Boston  Society  for  Medi- 
cal Improvement  his  paper  on  "The 
Contagiousness  of  Puerperal  Fever." 
This  stirred  up  a  storm  of  violent  op- 
position from  leading  obstetricians 
such  as  Hodges  and  Meigs  of  Phila- 
delphia. The  medical  mind  was  in  a 
peculiar  state  at  this  time.  The  obvi- 
ous was  not  accepted,  and  it  was  for 
Holmes  to  bring  home  finally  the  real 
cause  of  the  prevalence  of  puerperal 
fever. 

Dr.  Holmes  antedates  the  Vienna 
School  several  years.  Yet  it  remained 
for  them  to  work  out  the  real  prophy- 
laxis for  puerperal  fever.  They  too 
carried  on  the  contest  so  warmly  be- 
gun and  championed  by  Holmes  in 
America. 

Dr.  Holmes'  paper  appeared  in 
April,  1843,  in  "The  New  England 
Quarterly  Journal  of  Medicine  and 
Surgery,"  a  short-lived  journal  of  lit- 
tle reputation.  In  1852  and  1853  his 
conclusions  were  attacked  so  vigor- 
ously that  he  added  a  reply  to  his 
critics  in  the  form  of  an  introduction, 
and  again  the  paper  was  published.  In 
this  introduction  he  said:  "I  am  too 
much  in  earnest  for  either  humility  or 
vanity,  but  I  do  entreat  those  who 
hold  the  keys  of  life  or  death  to  listen 
to  me  also  for  this  once.  I  ask  no 
personal  favor,  but  I  beg  to  be  heard 
in  behalf  of  the  women  whose  lives  are 
at  stake,  until  some  stronger  voice 
shall  plead  for  them.".  Harvey,  Jen- 
ner  and  Morton  encountered  the  same 


difficulties.  When  this  paper  was  first 
written  he  was  not  so  well  known. 
Later  he  held  the  position  in  Harvard, 
and  the  controversy  became  very  bit- 
ter. Through  it  all  he  held  a  calm 
and  consistent  dignity.  Of  this  he 
said,  "When,  by  the  permission  of 
Providence,  I  held  up  to  the  profes- 
sional public  the  damnable  facts  con- 
nected with  the  conveyance  of  poison 
from  one  young  mother's  chamber  to 
another, — for  doing  which  humble  of- 
fice I  desire  to  be  thankful  that  I  have 
lived,  though  nothing  else  should  ever 
come  to  my  life — I  had  to  bear  the 
sneers  of  those  whose  positions  I  had 
assailed  and  as  I  believe  have  at  last 
demolished,  so  that  nothing  but  the 
ghosts  of  dead  women  stir  up  the 
ruins." 

Let  me  briefly  call  attention  to  some 
of  the  interesting  parts  of  Dr.  Holmes' 
paper  upon  "The  Contagiousness  of 
Puerperal  Fever."  After  three-quar- 
ters of  a  century  it  is  still  intensely 
interesting.  Keep  in  mind  how  the 
controversy  was  raging  at  that  time. 
In  the  opening  paragraphs  Dr.  Holmes 
by  skilful  argument  logically  defines 
the  special  issues  of  his  case.  First  in 
his  argument  he  throws  out  all  nega- 
tive evidence  and  prepares  to  consider 
only  that  which  is  positive.  To  illus- 
trate it  he  says  it  is  the  woman  with 
the  disease  whose  case  should  be 
studied.  "This  is  like  the  hundredth 
tenant  of  the  fold,  though  the  ninety 
and  nine  may  be  escaping  the  wolf 
at  its  entrance."  He  had  been  told 
that  his  subject  was  threadbare.  Yet 
standard  authorities  and  teachers  in 
places  of  prominence  were  not  admit- 
ting the  truth.  This  much  he  felt  un- 
necessary, to.  prove:.  "The.  disease 
known  as  puerperal  fever  is  so  far 
contagious  as  to  be  frequently  car- 
ried from  patient  to  patient  by  phy- 
sicians and  nurses." 

Before  proceeding  to  the  main  argu- 
ment he  grants  the  following  state- 
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ments  as  obvious  and  common  sense 
requires  them  to  be  accepted: 

"1.  It  is  granted  that  all  forms  of 
what  is  called  puerperal  fever  may 
not  be,  and  probably  are  not,  equally 
contagious. 

"2.  I  shall  not  enter  into  a  discus- 
sion of  the  mode  of  infection.  *  *  * 

"3.  It  is  not  pretended  that  the 
contagion  of  puerperal  fever  must  al- 
ways be  followed  by  disease.  *  *  * 

"4.  It  is  granted  that  the  disease 
may  be  produced  and  variously  modi- 
fied by  many  causes  besides  contagion 
and  more  especially,  by  epidemic  and 
endemic  influences.  *  *  * 

"5.  I  take  it  for  granted  that,  if  it 
can  be  shown  that  great  numbers  of 
lives  have  been  and  are  sacrificed  to 
ignorance  or  blindness  on  this  point, 
no  other  error  of  which  physicians  or 
nurses  may  be  occasionally  suspected 
will  be  alleged  in  palliation  of  this, 
but  that  whenever  and  wherever  they 
can  be  shown  to  carry  disease  and 
death  instead  of  health  and  safety,  the 
common  instincts  of  humanity  will 
silence  every  attempt  to  explain  away 
their  responsibility." 

These  reservations  brush  aside  a 
good  deal  of  rubbish.  Though  most 
skilfully  put  in  a  naive  manner,  they 
allow  the  Doctor  to  get  at  once  to 
his  main  argument,  and  this  consists 
in  bearing  on  the  one  point  of  proof — 
that  is,  the  contagiousness  of  puerpe- 
ral fever.  Case  follows  case  to  show 
that  it  must  be  contagious.  Eminent 
authorities  in  all  parts  of  the  world 
are  summoned  to  testify.  The  litera- 
ture for  half  a  century  is  carefully 
searched.  Nothing  is  found  in  the 
American  literature  prior  to  the  year 
1829.  But  abroad,  Dr.  Gordon  of 
Aberdeen  in  1795  said:  "I  arrived  at 
that  certainty  in  the  matter  that  I 
could  venture  to  foretell  what  women 
would  be  affected  with  the  disease, 
upon  hearing  by  what  midwife  they 
were  to  be  delivered,  or  by  what  nurse 
they  were  to  be  attended,  during  their 


lying-in;  and  almost  in  every  instance 
my  prediction  was  true. 

Mr.  Robertson  of  Manchester  testi- 
fies: "A  midwife  delivered  a  woman 
on  the  fourth  of  December,  1830,  who 
died  soon  after  with  the  symptoms  of 
puerperal  fever.  In  one  month  from 
this  date  the  same  midwife  delivered 
thirty  women,  residing  in  different 
parts  of  an  extensive  suburb,  of  which 
number  sixteen  caught  the  disease  and 
all  died.  These  were  the  only  cases 
which  had  occurred  for  a  considerable 
time  in  Manchester.  The  other  mid- 
wives  connected  with  the  same  char- 
itable institution  as  the  woman  already 
mentioned  are  twenty-five  in  number, 
and  deliver,  on  an  average,  ninety 
women  a  week,  or  about  three  hun- 
dred and  eighty  a  month.  None  of 
these  women  had  a  case  of  puerperal 
fever,  yet  all  this  time  this  woman 
was  crossing  the  other  midwives  in 
every  direction,  scores  of  the  patients 
cf  the  charity  being  delivered  by  them 
in  the  very  same  quarters  where  her 
cases  of  fever  were  happening." 

Modestly  he  sums  up  the  proof  in 
this  manner:  "The  recurrence  of  long 
series  of  cases,  like  those  I  have  just 
cited,  reported  by  those  most  inter- 
ested to  disbelieve  in  contagion,  scat- 
tered along  through  an  interval  of 
half  a  century,  might  have  been 
thought  sufficient  to  satisfy  the  minds 
of  all  the  inquirers  that  there  was 
here  something  more  than  a  singular 
coincidence.  But  if,  on  more  extended 
observation,  it  should  be  found  that 
the  same  ominous  groups  of  cases 
clustering  about  individual  practition- 
ers were  observed  in  a  remote  country 
at  different  times  and  in  widely  sep- 
arated regions,  it  would  seem  incredi- 
ble that  anyone  should  be  found  too 
prejudiced  or  indolent  to  accept  the 
solemn  truth  knelled  into  their  ears 
by  the  funeral  bells  from  both  sides 
of  the  ocean — the  plain  conclusion 
chat  the  physician  and  the  disease  en- 


Page  Fifty-six 


OLIVER  WENDELL  HOLMES— ROWE 


tered,  hand  in  hand,  into  the  chamber 
of  the  unsuspecting  patient." 

Next  he  calls  attention  to  large 
cities  and  eminent  physicians  to  whom 
the  disease  was  almost  a  stranger.  He 
says:  "In  view  of  these  facts  it  does 
appear  a  singular  coincidence  that  one 
man  or  woman  should  have  ten, 
twenty,  thirty  or  seventy  cases  of  this 
rare  disease  following  his  or  her  foot- 
steps, with  the  keenness  of  a  beadle, 
through  streets  and  lanes  of  a  crowd- 
ed city,  while  the  scares  that  cross 
the  same  paths  on  the  same  errands 
know  it  only  by  name." 

There  is  one  case  I  have  selected 
by  which  he  illustrates  the  process  of 
direct  inoculation.  "Dr.  Campbell  of 
Edinburgh  states  that  in  October, 
1821,  he  assisted  at  the  post-mortem 
examination  of  a  patient  who  died 
with  puerperal  fever.  He  carried  the 
pelvic  viscera  in  his  pocket  to  the 
class  room.  The  same  evening  he 
attended  a  woman  in  labor  without 
previously  changing  his  clothes;  this 
patient  died.  The  next  morning  he 
delivered  a  woman  with  the  forceps; 
she  died  also.  And  of  many  others 
who  were  seized  with  the  disease 
within  a  few  weeks,  three  shared  the 
same  fate  in  succession." 

That  Holmes  held  some  of  the  fal- 
lacies of  the  day,  long  since  disproved, 
appears  in  his  argument;  but  when 
one  remembers  that  bacteriology  and 
modern  pathology  were  then  unknown, 
it  detracts  very  little  from  the  force 
of  his  argument.  "Now  add  to  all 
this  the  undisputed  fact  that  within 
the  walls  of  lying-in  hospitals  there 
is  often  generated  a  miasm,  palpable 
as  the  chlorin  used  to  destroy  it,  ten- 
acious so  as  in  some  cases  almost  to 
defy  extirpation,  deadly  in  some  in- 
stitutions as  the  plague;  which  has 
killed  women  in  a  private  hospital  of 
London  so  fast  that  they  were  buried 
in  one  coffin  to  conceal  its  horrors 


The  occurrence  of  erysipelas  and 
puerperal  fever  together,  alternating 
or  interchanging,  led  him  to  write:  "I 
will* only  say  that  the  evidence  ap- 
pears to  me  altogether  satisfactory 
that  some  most  fatal  series  of  puer- 
peral fever  have  been  produced  by  an 
infection  originating  in  like  manner, 
or  effluvia  of  erysipelas."  A  long  list 
cf  references  of  those  who  held  the 
same  view  follows. 

Let  me  quote  his  closing  argument 
just  before  the  summary:  "I  have  no 
wish  to  express  any  harsh  feeling 
with  regard  to  the  painful  subject 
which  has  come  before  us.  If  there 
are  any  so  far  excited  by  the  story 
of  these  dreadful  events  that  they 
ask  for  some  words  of  indignant  re- 
monstrance to  show  that  science  does 
not  turn  the  hearts  of  its  followers 
into  ice  or  stone,  let  me  remind  them 
that  such  words  have  been  uttered  by 
those  who  speak  with  authority  I 
could  not  claim.  It  is  a  lesson  rather 
than  a  reproach  that  I  call  up  the 
memory  of  these  irreparable  errors 
and  wrongs.  No  tongue  can  tell  the 
heart-breaking  calamity  they  have 
caused.  They  have  closed  the  eyes 
just  opened  upon  a  new  world  of  love 
and  happiness;  they  have  bowed  the 
strength  of  manhood  into  dust;  they 
have  cast  the  helplessness  of  infancy 
into  the  stranger's  arms,  or  bequeathed 
it,  with  less  cruelty,  the  death  of  its 
dying  parent.  There  is  no  tone  deep 
enough  for  regret,  and  no  voice  loud 
enough  for  warning.  The  woman  about 
to  become  a  mother,  or  with  her 
new-born  infant  upon  her  bosom, 
should  be  the  object  of  trembling  care 
and  sympathy  wherever  she  bears  her 
tender  burden  or  stretches  her  ach- 
ing limbs.  *  *  *  God  forbid  that  any 
member  of  the  profession  to  which 
she  trusts  her  life,  doubly  precious  at 
that  eventful  period,  should  hazard  it 
negligently,  inadvisedly,  or  selfishly!" 

In  closing  he  gives  the  same  prac- 
tical advice  that  today  is  taught  medi- 
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cal  students  when  taking  their  courses 
in  obstetrics. 

"What  course  are  we  to  follow  in 
relation  to  this  matter?  *  *  *  If  any 
should  care  to  know  my  own  conclu- 
sions, they  are  the  following: 

"1.  A  physician  holding  himself  in 
readiness  to  attend  cases  of  midwifery 
should  never  take  any  active  part  in 
the  post-mortem  examination  of  cases 
of  puerperal  fever. 

"2.  If  a  physician  is  present  at 
such  autopsies,  he  should  use  thor- 
ough absolution,  change  every  article 
of  dress,  and  allow  twenty-four  hours 
or  more  to  elapse  before  attending  to 
any  case  of  midwifery.  *  *  * 

"3.  Similar  precautions  should  be 
taken  after  the  autopsy  or  surgical 
treatment  of  cases  of  erysipelas.  *  *  * 

"4.  On  the  occurrence  of  a  single 
case  of  puerperal  fever  in  his  practice, 
the  physician  is  bound  to  consider  the 
next  female  he  attends  in  labor,  un- 
less some  weeks  at  least  have  elapsed, 
as  in  danger  of  being  infected  by  him. 

*  *  * 

"5.  If  within  a  short  period  two 
cases  of  puerperal  fever  happen  close 
to  each  other,  in  the  practice  of  the 
same  physician,  the  disease  not  exist- 
ing or  prevailing  in  the  neighborhood, 
he  would  do  wisely  to  relinquish  his 
obstetrical  practice  for  at  least  one 
month.  *  *  * 

"6.    The  occurrence  of  three  cases 

*  *  *  in  the  practice  of  one  individual 
is  prima  facie  evidence  that  he  is  the 
vehicle  of  contagion. 

"7.  It  is  the  duty  of  the  physician 
to  take  every  precaution  that  the  dis- 


ease shall  not  be  introduced  by  nurses 
or  other  assistants.  *  *  * 

"8.  Whatever  indulgence  may  be 
granted  to  those  who  have  heretofore 
been  the  ignorant  causes  of  so  much 
misery,  the  time  has  come  when  the 
existence  of  a  private  pestilence  in 
the  sphere  of  a  single  physician  should 
be  looked  upon,  not  as  a  misfortune, 
but  a  crime;  and  in  the  knowledge  of 
such  occurrence  the  duties  of  the  prac- 
titioner to  his  profession  should  give 
way  to  his  paramount  obligation  to 
society." 

Dr.  Holmes  as  a  physician  was  pre- 
eminently a  teacher  and  a  writer.  He 
will  be  known  as  a  scientist  who,  see- 
ing far  in  the  future,  almost  glimpsed 
the  modern  views  founded  on  pathol- 
ogy and  bacteriology.  He  is  not  great 
in  medicine  because  he  was  great  in 
literature.  But  he  stands  out  among 
the  great  men  in  both  lines  of  en- 
deavor. His  brilliant  mind  sensed  the 
big  things  on  the  horizon  and  left  the 
details  to  more  plodding  types  of 
mind.  Dr.  Holmes  belongs  to  medical 
history  as  truly  as  the  literary  world. 
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The  purpose  of  this  department  is  to  furnish  its  readers  a  succinct 
epitome  of  current  interesting  articles  and  books.  We  will  be  glad  to 
review  articles  which  have  been  presented  for  publication  or  any  manu- 
script or  book  sent  us. 


Abstract  from  Letter  appearing  in  the 
following  Philadelphia  papers:  The 
Ledger;  North  American;  Bulletin, 
Dr.  George  E.  Pfahler. 

THERE  has  been  so  much  notoriety 
given  to  new  discoveries  in  the 
treatment  of  x-rays,  by  more 
powerful  rays  and  new  technique,  that 
a  word  of  caution  is  appropriate.  No 
new  discovery  has  been  made.  The 
real  cause  of  all  this  discussion  has 
arisen  in  some  one's  imagination  and 
the  newspaper  agitation. 

Careful  tests  in  research  laborator- 
ies  made  by  men  who  have  recently 
visited  Germany  show  that  we  have 
been  using  practically  the  same  qual- 
ity of  rays  which  were  used  as  routine 
in  Germany,  and  that  even  the  ex- 
ceptional were  only  from  ten  to  twenty 
per  cent  more  penetrating. 

In  this  country  one  experimenter 
has  produced  even  more  penetrating 
rays  than  have  the  Germans.  There 
are  no  new  principles,  and  it  is  not 
proven  that  more  penetrating  rays 
are  more  useful  in  the  treatment  of 
cancer.  By  analogy  it  is  assumed  that 
they  will  be  more  useful,  because 
gamma  rays  of  radium  have  a  greater 
effect. 

"The  careful  scientific  physician 
takes  up  these  advances  which  are 
made  in  the  hope  of  accomplishing 
more  for  the  cancerous  patient,  and  I 
believe  that  much  progress  will  be 
made:  but  such  wild  flights  of  the 
imagination  in  newspaper  print  can 
only  arouse  false  hopes  on  the  part 
of  patients  and  their  friends.  This 
leads  them  away  from  known  valuable 
methods  of  treatment,  and  makes 
them  a  prey  to  advertising  quacks." 


Service— Suggestions,    Victor  X-Ray 
Corporation,  April,  1921. 

THE  subject  of  deep  therapy,  higher 
voltage,  and  apparatus  of  greater 
capacity  is  receiving  consider- 
able attention  at  this  time.  Many 
reports  are  coming  from  Germany, 
and  conditions  in  America  are  being 
studied.  It  has  been  found  that  Ger- 
man and  American  engineers  esti- 
mated voltage,  and  hence  penetration, 
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differently.  In  fact,  the  workers  in 
the  two  countries  are  doing  almost  the 
same.  Some  of  the  German  machines 
are  capable  of  deliverying  20-inch 
spark  gaps.  Yet  in  actual  practice  it 
is  doubtful  if  they  run  over  ten  inches 
according  to  certain  American-made 
machines. 

In  Germany,  when  speaking,  the 
peak  voltage  is  always  used.  In  this 
country  we  speak  of  root,  mean,  square 
voltage,  or  in  other  words,  "for  a  ten- 
inch  gap  between  points  we  have 
considered  the  voltage  to  be  the  equiv- 
alent of  100,000  volts  r.  m.  s.  To  trans- 
late this  to  terms  of  peak  voltage  it 
is  necessary  to  multiply  by  1.4  which 
is  the  ratio  between  peak  and  root 
mean  square  voltage." 

The  Germans  also  test  the  spark 
gap  between  a  point  and  a  plate.  A 
spark  will  jump  ten  per  cent  farther 
if  taken  this  way.  This  also  gives 
the  impression  that  the  Germans  are 
using  more  penetration  than  they  are. 

The  Germans  are  using  larger  ports 
of  entry,  greater  focal  distance.  There 
is  certainly  a  large  quantity  of  x-ray 
delivered  to  the  tissue,  and  if  a  greater 
quantity  of  rays  and  secondaries  is 
desirable,  it  is  certainly  possible. 

Much  heavier  filtration — at  least  one 
half  millimeter  of  copper  or  its  equiv- 
alent— is  used.  Treatments  are  given 
in  one  sitting.  By  means  of  heavier 
filtration  the  proportion  of  depth  to 
rfkin  dose  is  increased,  since  only 
those  rays  get  through  which  affect 
the  skin  the  least. 

A  test  of  one  of  the  German  induc- 
tion coil  types  shows  that  when  op- 
erated as  per  instructions  the  x-ray 
output  is  quite  small  compared  with 
the  output  of  a  tube  operating  from  a 

 machine  at  five  milliamperes 

and  a  voltage  of  ten  inches  between 
points,  which  correspond  to  140,000 
volts  peak  value.  These,  as  one  can 
readily  see,  represent  the  approximate 
figures  at  which  the  Coolidge  tube  and 

the  machine  are  used  in  deep 

therap}'. 

As  a  result,  engineers  advised  con- 
siderable research  and  experimenta- 
tion before  the  use  of  machines  and 
tubes  with  higher  voltages  should  be 
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used  for  deep  therapy.  In  order  to 
keep  the  practice  of  roentgenology  in 
America  on  the  high  plane  where  it 
stands  today,  it  is  necessary  for  all 
interested  to  make  a  calm  and  careful 
survey  of  the  subject. 


Study  of  Influenzal  Pneumonia  by  Se- 
rial Roentgen  Ray  Examination.  Dr. 
L.  R.  Sante,  St.  Louis.  Jr.  Missouri 
State  Medical  Ass'n,  February,  1921, 
Vol.  xviii,  p.  43. 

TIIIS  paper  was  written  on  observa- 
tions made  in  a  3,000-bed  debark- 
ation hospital  during  the  epi- 
demic of  influenza  of  1918-1920.  In 
the  study,  serial  roentgenograms  at 
intervals  of  one  to  three  days  were 
taken,  which  aided  materially  in  the 
prognosis.  Several  hundred  cases  with 
clinical,  laboratory,  and  roentgen  ex- 
aminations were  studied.  A  careful 
analysis  of  the  cases  showed  six  modes 
of  invasion  manifested  by  pneumonic 
processes : 

1.  By  peribronchial  invasion  with 
small  areas  of  consolidation  which  en- 
large and  become  confluent  to  form 
solidification  and  are  not  confined  to 
any  one  lobe,  but  affect  all  the  lobes 
alike — true  broncho-pneumonia. 

2.  Those  which  involve  a  single 
lobe  only,  but  invade  by  the  same 
peri-bronchial  route — likewise  true 
broncho-pneumonia. 

3.  Those  which  commence  radio- 
graphically  as  a  general  haze  over  a 
part  of  the  lung  area,  and  progress 
uniformly  over  the  entire  involved 
area,  in  a  measure  very  similar  to  the 
radiographic  appearance  in  the  inva- 
sion of  a  lobar  pneumonia,  suggestive 
of  a  lymphatic  or  hematogenous  ori- 
gin. These  prove  at  necropsy  to  be 
an  atypical  broncho-pneumonia,  prob- 
ably the  diffuse  pneumonitis  so  often 
described. 

4.  Those  which  involve  the  hilus 
region  only,  the  so-called  'critical 
pneumonias'  of  Ewing  of  Cornell. 

5.  Those  which  start  below  in  the 
most  dependent  portion  of  the  lung 
and  spread  upwards  seemingly  by 
continuity  of  tissue,  atypical  pneumo- 
nias unassociated  with  fluid  and  usu- 
ally fatal. 

6.  Very  rarely  a  true  lobar  pneu- 
monia." 

These  six  classes  are  illustrated  by 
carefully  selected  roentgenograms.  His 
conclusions  are  as  follows: 

1.  That  there  are  six  general  modes 
of  invasion  in  the  influenza-pneumo- 


nias, as  revealed  by  serial  radiographs 
of  a  large  number  of  patients. 

2.  That  these  types  of  invasion  sug- 
gest the  medium  of  conveyance  of  the 
infection  by  blood  or  lymphatics  or 
by  bronchii  in  each  case. 

3.  No  particular  type  of  organism 
is  responsible  for  any  particular  type 
of  invasion.  Any  type  may  be  asso- 
ciated with  any  of  the  organisms  com- 
monly found — pneumococcus  1,  2,  3, 
4;  streptococcus,  or  streptococcus 
hemolyticus. 

4.  That  while  prognosis  could  not 
be  accurately  determined  in  all  cases, 
in  a  great  number  a  fairly  accurate 
prognosis  could  be  determined  by 
careful  study  of  serial  roentgen  ray 
plates. 


Organ  Stimulation  by  the  Roentgen 
Ray.  Dr.  William  F.  Petersen  and 
Dr.  Clarence  C.  Saelhof,  Chicago. 
Jr.  A.  M.  A.,  March  12,  1921. 

DIAGNOSTIC  technique  in  roent- 
genology as  in  all  other  fields 
is  outrunning  the  therapeutic. 
Knowledge  of  new  methods  in  diag- 
nosis travels  fast.  Roentgenologists 
also  believe  that  the  therapeutic  effect 
of  the  roentgen  ray  is  due  to  cell  de- 
struction. But  the  authors  feel  that 
the  future  development  lies  more  in 
the  field  o  fcell  stimulation. 

The  authors  recite  experiments  on 
the  roentgenization  of  liver  and  kid- 
neys, collecting  bile  and  urine  and 
analyzing  their  chief  constituents. 
From  preliminary  clinical  observations 
they  believe  that  roentgen  ray  stimu- 
lation is  a  method  of  decided  useful- 
ness offered  in  the  treatment  of  dia- 
betes. Fraenkel  calls  attention  to  the 
effects  of  irradiation  of  ovaries  in 
certain  forms  of  dysmenorrhoea,  the 
thymus  and  hypophysis  in  osteoma- 
lacia, perisoteum  in  non-united  frac- 
tures, epiphyses  of  bones  in  children 
to  promote  growth,  spleen  and  bone 
marrow  in  pernicious  anemia,  and  the 
spleen  in  tuberculosis. 

Secondary  effects  may  be  important. 
Enzymes,  ani-bodies  and  thrombo- 
plastic  substances  may  come  out  of  an 
organ  stimulated  by  treatment. 

The  roentgen  ray  in  proper  doses 
stimulates  cellular  metabolism.  When, 
organs  are  selectively  stimulated  by 
roentgen  rays,  therapeutic  results  can 
be  achieved  either  by  direct  stimula- 
tion of  an  external  secretion  (kidney) 
or  an  internal  secretion  (the  pancreas 
in  diabetes).  A  second  method  con- 
sists in  the  mobilization  of  anti-bodies, 
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enzymes  and  thromboplastic  sub- 
stances following  selective  organ  stim- 
ulation. The  future  of  roentgenology 
holds  much  in  store  if  study  and  de- 
velopment take  place  among  these 
lines. 


Radium  Treatment  of  Uterine  Fibro- 
myomas,  Journal  de  Radiologic  et 
d'    Electrologie.    Paris,  December, 

1920,  vol.  iv,  No.  12,  p.  537,  T.  Nogier. 

RADIUM  is  often  the  only  means 
that  is  safe  in  patients  too  ane- 
mic, or  with  heart  or  kidney  dis- 
ease too  far  advanced  to  permit  oper- 
ative intervention.  Metrorrhagia  and 
menorrhagia  are  promptly  arrested, 
even  in  the  young.  In  a  short  time 
retrogression  of  the  fibroid  is  usually 
accomplished. 


The  Dandy  Method  of  Localizing 
Brain  Tumors  by  the  Roentgen  Ray. 
Dr.  Karl  A.  Menninger,  Topeka, 
Kansas.  Archives  of  Neurology 
and  Psychiatry,  April,  1921,  p.  438. 

FEW  physicians  realize  the  value  of 
roentgen  rays  in  the  diagnosis  of 
skull  and  spine  pathology.  The 
discussion  and  case  report  illustrate 
the  importance  of  photographing  the 
ventricles  of  the  brain  filled  with  air. 
The  case  was  a  boy  of  six  years  giv- 
ing a  history  of  intra-cranial  pressure. 
Roentgenograms  were  made  showing 
the  separation  of  sutures,  signs  of 
pressure  in  the  bony  structures,  an 
absence  of  sella  tursica.  The  skull 
was  trephined  and  50  c.  cfl  of  fluid  re- 
moved from  the  ventricle.  Air  was 
injected.  Then  immediately  the  skull 
was  examined  by  roentgen  rays,  show- 
ing roentgenograms  in  the  lateral  and 
posterior-anterior  positions.  The  lat- 
eral ventricles  were  found  enormously 
dilated  to  three  times  their  normal 
size.  This  showed  clearly  hydroceph- 
alus. The  roentgenograms  showed 
also  that  both  ventricles  were  dilated 
symmetrically  and  equally.  Fluid  re- 
moved from  the  left  ventricle  must 
drain  through  the  third  ventricle  into 
the  right,  into  which  the  needle  was 
inserted,  and  this  illustration  shows 
that  the  drainage  was  apparently  in- 
complete. This  gave  a  slight  haziness 
in  one,  probably  due  to  fluid.  But 
the  approximate  equality  of  both, 
neither  displaced  beyond  the  midline, 
shows  that  the  obstruction  is  cerebral. 
Dr.  Dandy  says:  "Except  in  rare  in- 
stances, only  tumors  in  the  brain  stem 
or  cerebellum  can  produce  a  symmet- 
rical   bilaterial    internal  hydrocepha- 


lus." The  obstruction  must  be  a  ne- 
oplasm in  the  cerebrum,  between  the 
aqueduct  (or  foramen)  and  the  fora- 
men of  Magendie. 

Recently  some  question  has  been 
raised  by  Dr.  Samuel  T.  Orton,  doubt- 
ing that  all  cases  are  due  to  cerebellar 
tumor.  A  local  pressure  directly  on 
the  aqueduct  of  Sylvius  behind  the 
anterior  end  would  cause  the  same 
result.  Tumors  springing  from  the 
corpora  quadrigemina,  or  from  almost 
any  point  in  the  floor  of  the  fourth 
ventricle,  could  and  probably  would 
produce  the  same  picture.  An  inflam- 
matory process  might  block  the  acque- 
duct.  These  factors  should  be  ruled 
out  by  the  clinical  and  special  neuro- 
logical tests. 

The  surgical  treatment  consisted  in 
opening  the  cerebellar  cavity.  No 
tumor  was  found,  but  the  search  was 
discontinued  on  account  of  surgical 
limitations  and  the  poor  condition  of 
the  patient.  This  does  not  disprove 
the  diagnosis  nor  lessen  the  value  of 
the  roentgen  method.  Diagnosis  ran 
ahead  of  surgical  limitations. 


Roentgen  Ray  Therapy  of  Uterine 
Fibroids.  T.  W.  Eden  and  F.  L. 
Provis.  Lancet,  London,  February 
12,  1921,  p.  309. 

AFTER  thirty  years  of  age  the 
method  of  choice  in  the  treat- 
*  ment  of  chronic  metritis  with 
hemmorhage  and  no  other  complica- 
tions should  be  roentgen  therapy.  The 
treatment  is  more  easily  consum- 
mated than  that  of  fibroids.  It  is 
important  to  avoid  treatment  if  the 
ovaries  or  tubes  are  involved  by  in- 
flammation. 

Fibroids  not  above  the  umbilicus, 
in  patients  over  thirty-eight,  may  be 
treated  by  roentgen  ray  if  the  hem- 
orrhage is  of  the  regular  monthly 
type,  the  tubes  and  ovaries  unin- 
volved,  and  no  signs  of  degenerative 
changes  in  the  tumor  are  present.  In- 
tercurrent troubles  may  increase  the 
operative  risk;  then  roentgen  ray  is 
the  course  of  choice.  Often  the  pa- 
tient should  be  allowed  to  choose 
after  she  has  considered  all  sides  of 
the  question.  All  cases  should  first 
have  a  careful  gynecological  examina- 
tion to  exclude  malignancy,  inflamma- 
tory complications  and  degenerative 
changes. 

The  failure  of  roentgen  treatment 
is  so  small,  in  properly  selected 
cases,  that  it  can  be  neglected.  Symp- 
toms of  menopause  come  on  a  little 
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more  rapidly,  but  there  are  no  unto- 
ward symptoms  or  changes  in  physi- 
cal condition. 


An  Aid  in  the  Diagnosis  of  Tumor  of 
the  Urinary  Bladder.  D.  R.  Mellen, 
Rochester.  Jr.  A.  M.  A.,  March  19, 
1921. 

Tl  I  E  roentgen  ray  is  a  recent  in- 
troduction in  the  study  of  the 
tumors  of  the  bladder.  It  helps 
visualize  the  form,  size  and  location 
of  the  tumor.  It  is  indicated  where 
cystoscopy  is  impossible  on  account 
of  stricture  of  a  prostate.  Also  it  is 
applicable  in  cases  of  uncontrollable 
bleeding  during  cystoscopy,  cases  of 
intolerant  bladder,  and  cases  of  con- 
ii  acted  bladder. 

A  case  is  described  in  detail  and 
roentgenograms  demonstrated  show- 
ing a  malignant  papilloma  of  the  blad- 
der. Sodium  bromide,  15  per  cent,  was 
used  for  the  cystogram.  The  tumor 
decreased  in  size  by  the  use  of  radium. 

The  technique  suggested  consists  in 
an  air  cystogram  first,  as  this  may 
show  a  neoplasm,  then  to  fill  the  blad- 
der with  opaque  solution  and  take  a 
picture,  and  lastly  to  take  an  imme- 
diate picture  of  emptying  the  bladder. 
Conclusions. 

1.  It  is  possible  to  demonstrate  a 
tumor  of  the  bladder  by  means  of  the 
roentgen  ray. 

2.  The  older  methods,  such  as  in- 
jecting air  or  an  opaque  media,  some- 
times fail. 

3.  It  is  suggested  that  an  air  cysto- 
gram should  be  taken  first,  then  the 
bladder  filled  with  sodium  bromide  so- 
lution, either  15  or  25  per  cent:  then 
take  a  second  picture,  and  lastly,  one 
immediately  after  emptying  the  blad- 
der. 


Traumatic  Ossifying  Myositis.  Dr. 
Thomas  G.  Orr,  Kansas  City,  Mo. 
The  Medical  Herald. 

F/flHE  etiology  has  never  been  satis- 
factorily explained..  The  pre- 
disposing factor  constantly  pres- 
ent is  trauma,  acute  or  long-sustained. 
Aberrant  embryonic  cells,  true  tumor 
formation,  transformation  of  blood 
into  bone,  aberrant  sesamoid  bones, 
action  of  synovial  fluid  in  tissues, 
trapho-neurotic  changes,  periosteal 
origin,  inflammatory  or  a  true  meta- 
plasm  of  tissue — all  these  are  the  va- 
rious theories  of  pathologic  change. 
The  last  three  suit  the  author  best. 
Most  of  the  discussion  concerns  the 


explanation  by  periosteal  develop- 
ment and  metaplasia.  True  bone  oc- 
eurs  and  ossification  often  extends 
along  a  great  length  of  the  muscle. 

The  roentgen  examination  early  re- 
veals  the  presence  of  bone.  Stages  of 
growth  and  increased  density  may  be 
traced.  Symptoms  may  disappear. 
The  difficulty  of  diagnosis  is  not 
great.    Sarcoma  must  be  eliminated. 

The  prognosis  is  good.  It  is  left 
alone  if  it  does  not  interfere  with 
function;  absorption  may  take  place. 
(  )peration  should  not  be  performed 
early  on  account  of  danger  in  recur- 
rence. Removal,  if  attempted,  should 
be  thorough. 


Childhood  Tuberculous  Lymphadeni- 
tis: Its  X-Ray  Findings  and  Diag- 
nostic Significance.  Dr.  Maximilian 
John  Hubeny,  Chicago.  Interna- 
tional Clinics,  Vol.  I,  31  series,  p. 
110. 

MEDICAL  propaganda  through  the 
profession    and    the    laity  have 
made  tuberculosis  secondary  to 
heart  lesions  as  a  cause  of  death. 

The  roentgen  ray  has  established 
itself  as  a  diagnostic  and  therapeutic 
agent  with  limitation  and  usefulness. 
All  clinical,  pathological  and  bacte- 
rial data  should  enter  into  considera- 
tion of  cases. 

Pulmonary  and  pleural  tuberculosis, 
with  or  without  glandular  involve- 
ment of  the  mediastinum,  bronchial, 
tracheal,  and  broncho-pulmonary 
areas,  offer  the  most  tangible  findings. 
The  roentgen  therapeutic  aspects  of 
tuberculous  adenitis  is  mentioned  with 
enthusiasm.  Its  use  is  not  new.  Its 
application  has  proven  its  value.  The 
advantages  are  many,  such  as  these: 
There  is  no  mutilation,  no  tendency 
toward  metastasis,  no  permanent  de- 
rangement. There  is  a  high  percent- 
age of  cures.  On  account  of  the 
widespread  infection,  complete  radical 
removal  by  surgery  may  be  impossi- 
ble. Roentgen  rays  favorably  affect 
the  blands  that  are  diseased  as  well 
as  those  in  the  surrounding  territory. 
Some  glands  cannot  be  reached  sur- 
gically, such  as  those  in  the  chest 
and  abdomen.  Roentgen  rays  offer 
ime  relief  in  tuberculous  affections 
of  the  tracheal  and  bronchial  lymph 
nodes.  Dysphagia  and  dyspnoea  are 
much  relieved.  Results  are  uniformly 
good. 

The  lymphatic  system  is  readily  and 
easily  affected  by  the  roentgen  ray. 
The  selective  action  in  other  words  is 
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marked.  The  effect  is  destructive, 
The  growth  of  connective  tissue  is 
stimulated  and  cicatrization  follows. 
Pirie  believes  another  important  factor 
is  the  destruction  of  giant  cells.  This 
destroys  the  protection  of  the  tubercle 
bacilli  and  allows  the  leucocytes  to 
destroy  them  in  turn.  There  is  no 
demonstrable  effect  on  the  bacilli 
themselves.  Serological  changes  in  the 
organism  may  be  obtained,  account- 
ing for  the  changes  in  disease  areas 
in  distant  parts  of  the  body  undergo- 
ing treatment. 

If  treatment  is  not  too  severe,  the 
opsonic  index  will  steadily  rise. 

The  roentgen  rays  bring  about  ac- 
tual destruction  of  the  tuberculous 
granulation  tissue.  In  the  surround- 
ing tissue  active  hyperaemia  occurs, 
crowding  the  vessels  with  leucocytes 
whidh  promote  absorption^,  and  in 
time  wall  off  the  diseased  area  by 
connective  tissue. 

From  the  standpoint  of  roentgen 
therapy  three  types  are  mentioned: 

1.  Simple  tuberculous,  non-suppur- 
ating lymphoma. 

2.  Closed  suppurating  or  partly 
caseating  lymphoma. 

3.  Open  suppurating  and  caseating 
lymphoma  with  fistula. 

Group  one  occurs  most  often  in 
children  and  requires  six  to  eight 
weeks  as  a  rule  to  treat  successfully. 
The  second  group  is  favorable  to 
treatment  if  no  inflammatory  signs 
are  present. 

If  inflammation  is  present,  incision 
and  drainage  is  usually  necessary  to 
secure  good  results. 

The  third  group  yields  slowly,  the 
tract  first  dries  up  and  then  the  more 
distant  parts  subside.    The  older  the 
fistulae,  the  longer  time  necessary. 
Technique. 

Adults:  10  Holzknecht  units  every 
three  or  four  weeks;  4  mm.  filtration; 
9%  inch  spark  gap,  5  milliamperes, 
cross-fire  if  possible.  In  children,  6 
Holzknecht  units  will  suffice. 

Areas  containing  any  of  the  duct- 
less glands,  or  those  susceptible, 
should  be  carefully  protected.  The  re- 
sponse may  even  be  a  test  for  the  ac- 
curacy of  diagnosis.  Tuberculous 
glands  yield  slowly,  but  those  of  leu- 
kemia and  pseudoleukemia  literally 
melt  away,  often  in  a  few  days. 

E.  W.  ROWE. 


X-Ray  Pictures  of  the  Bones  in  the 
Diagnosis  of  Syphilis  in  the  Fetus 
and  Young  Infants.  P.  G.  Shipley, 


J.  W.  Pearson,  A.  A.  Weech  and 
C.  H.  Green.  Bulletin  of  The  Johns 
Hopkins  Hospital,  March,  1921,  pp. 
75-77 

A NEGATIVE  Wassermann  in  the 
new-born  is  of  little  value  in  the 
diagnosis  of  syphilis.  The  tend- 
ency is  to  extend  this  "capricious" 
action  until  the  end  of  the  fourth 
month.  The  diagnosis  of  syphilis  is 
so  difficult  and  yet  so  important  in 
the  new-born  that  any  assistance  from 
the  x-ray  is  of  great  importance.  All 
syphilitic  infants  do  not  show  bone 
changes  or  clinical  and  serological 
changes,  but  the  bones  which  do  show 
syphilitic  changes  are  so  easy  of  rec- 
ognition as  to  be  pathognomonic. 

Three  hundred  white  fetuses  rang- 
ing in  age  from  the  sixth  month  of 
intrauterine  life  to  nearly  term,  nor- 
mal and  pathological,  were  studied 
with  roentgenograms.  Syphilis  easily 
stood  out  as  the  great  factor  in  their 
death.  In  the  first  hundred  plates 
studied,  15  showed  advanced  luetic 
changes,  10  had  signs  of  less  marked 
syphilitic  involvement,  and  21  showed 
one  or  more  bones  which  presented 
slight  variations.  "In  other  words,  25 
had  marked  signs  of  lues,  and  46  out 
of  100  bodies  examined  had  well- 
marked  or  suspicious  lesions." 

The  lesions  were  of  two  types  (1) 
those  seen  in  the  new-born,  and  (2) 
those  seen  in  the  bones  of  older  chil- 
dren. The  normal  bone  pictures  are 
carefully  described.  We  are  more 
concerned  with  the  syphilitic. 

Syphilitic  bones  are  characteristic 
on  roentgenograms.  All  bones  are 
not  affected  to  the  same  extent.  The 
order  of  frequency  is  as  follows:  The 
lower  end  of  the  femur,  the  distal  and 
proximal  ends  of  the  tibia,  the  distal 
ends  of  the  radius  and  ulna,  the  ex- 
tremities of  the  metacarpals,  the  prox- 
imal ends  of  the  phalanges,  and  the 
proximal  ends  of  the  ulna  and  radius. 
No  bones  are  exempt. 

The  syphilitic  changes  in  the  bones 
of  the  fetus,  unless  of  severe  or  long 
standing,  do  not  involve  the  perios- 
teum to  any  extent,  but  are  confined 
to  the  epiphyseodiaphyseal  region.  At 
birth  periosteal  changes  begin  to  oc- 
cur, and  in  young  infants  this  may  be 
the  most  marked  skeletal  lesion. 

The  first  change  shown  on  the 
roentgenogram  is  an  intensification  of 
the  bone  at  the  epiphyseal  line.  This 
broadens,  becomes  homogenous,  and 
seems  to  form  a  cap  on  the  ends  of 
the  trabeculae  of  the  spongiosa.  Ab- 
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normally  heavy  calcification  of  the 
provisional  calcified  zone  goes  pro- 
gressively forward.  This  width  may 
be  exaggerated  to  .5  mm.  and  to  1.5 
mm.  Bones  may  be  seen  in  which 
this  calcification  is  irregular,  due  to 
rarefaction  in  small  areas.  At  other 
times  the  bones  end  in  double  heavy 
lines,  corresponding  to  the  zone  shown 
by  histological  examination  to  con- 
tain granulations.  This  increases  in 
intensity  as  the  process  goes  on.  Ir- 
regularity becomes  marked  until  fin- 
ally the  bone  becomes  jagged  in  ap- 
pearance. The  epiphyseal  border  ap- 
pears jaw-toothed  or  serrated. 

Periostitis,  when  it  occurs  '.near 
term  in  severe  cases,  may  be  present 
throughout  the  length  of  the  bone 
or  only  at  the  extremities.  It  shows 
in  longitudinal  striations  separated 
from  the  external  surface  of  the  cortex 
by  a  narrow  clear  area  which  bounds 
the  bone.  In  the  roentgenogram  the 
trabeculae  of  the  syphilitic  bone  ap- 
pear to  be  finer  than  in  normal  bone. 

Scurvy  and  rickets  must  be  differen- 
tiated. In  earlier  weeks  neither  need 
be  considered.  Eetal  rickets  never 
occurs.  Scorbutus  is  rare  before  the 
sixth  month. 

Lues  of  the  fetus  and  newly  born 
child  interferes  little  if  at  all  with 
skeletal  growth. 

E.  W.  ROWE. 


The  Effect  of  Phosphorus  in  Rickets. 
Dr.  D.  B.  Phemister,  Dr.  E.  M.  Mil- 
ler, Dr.  B.  E.  Bonar,  Chicago.  Jour. 
A.  M.  A.,  March  26th,  1921,  p.  850. 

"¥N  PREVIOUS  studies  Phemister 
|_  showed  in  roentgen  ray  studies 
the  influence  of  phosphorus  on 
the  growth  of  normal  bones  and  the 
bones  in  the  growth  disturbance  of 
osteogenisis  imperfecta  and  dyschon- 
droplasia.  A  dense  shadow  formed  at 
the  growing  ends  of  the  shafts,  which 
gradually  increased  in  thickness  as 
long  as  the  phosphorus  was  given, 
but  gradually  faded  after  the  discon- 
tinuance of  the  drug.  Further  doses 
demonstrated  that  it  influenced  the 
longitudinal  growth  of  the  bones,  but 
not  the  transverse  in  the  normal 
bones.  But  in  osteogenesis  imper- 
fecta the  transverse  increase  was  as 
noticeable  in  the  transverse  as  in  the 
longitudinal." 

Dr.  Phemister  has  also  repeated  the 
Wcgner  experiments  showing  that  the 
"shadows  are  found  to  be  due  to  a 
layer  of  densely  packed,  longitudinally 
arranged,  bony  trabeculae  that  form 


excessive  activity  in  the  zone  of  os- 
sification at  the  end  of  the  shaft." 

Illustrations  are  given  showing  the 
effect  of  phosphorus  administered  for 
various  periods  of  time.  Some  show 
the  effects  of  phosphorus  alone,  and 
some  with  cod  liver  oil.  The  end  re- 
sults of  phosphorus  and  cod  liver  oil 
were  the  same  as  with  phosphorus 
alone.  Rarefied  areas  in  rachitic  bones 
acquire?]  an  approximately  normal 
density  in  both  instances.  The  method 
of  action  is  little  understood.  Clearly 
phosphorus  and  cod  liver  oil  restored 
the  power  of  normal  ossification, 
which  in  rickets  is  temporarily  lost. 

E.  W.  ROWE. 


Postural  Rest  for  Pulmonary  Tuber- 
culosis. Dr.  G.  B.  Webb,  Dr.  A.  M. 
Forster,  Dr.  G.  B.  Gilbert,  all  of 
Colorado  Springs.  Jour.  A.  M.  A., 
March  26,  1921  

TII1S  article  has  been  selected  be- 
cause it  illustrates  how  depend- 
ent the  clinicians  are  upon  roent- 
gen   study:    also,    how    helpful  the 
roentgen   laboratory   may   be  where 
the  co-operation  is  close. 

Rest  is  the  most  approved  aid  in 
the  treatment  of  tuberculosis.  It  has 
been  neglected  or  inadequately  car- 
ried out  in  pulmonary  tuberculosis.  It 
is  best  carried  out  in  patients  without 
two  badly  affected  sides.  When  the 
affected  side  is  down  in  the  recum- 
bent position,  it  gradually  becomes 
quieter  and  less  expanded.  Hyperae- 
mia  develops,  which  is  also  of  benefit. 
Patients  submit  readily  to  the  treat- 
ment, expectoration  becomes  less, 
fever  subsides,  and  cough  ceases.  A 
pillow  may  be  used  to  compress  the 
recumbent  side.  It  seems  to  have  all 
the  advantages  of  artificial  pneumo- 
thorax. 

Case  histories  and  roentgenograms 
are  included,  showing  the  effect  of 
position  in  normal  individuals  and 
those  affected  with  tuberculosis.  These 
are  confirmed  by  other  similar  data 
secured  at  the  U.  S.  General  Hospital 
No.  1. 

E.  W.  ROWE. 


Errors  in  Diagnosis  in  Treatment  of 
Duodenal  Ulcer.  J.  D.  Dunham, 
American  Journal  of  the  Medical 
Sciences,  November,  1920. 

rflHE  writer  quotes  Moynihan,  dis- 
approvingly: "It  is  therefore  not 
necessary  to  the  attaining  of  a 
diagnosis    that    any    examination  of 
the  patient  be  made:  the  anamnesis  is 
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everything,  the  physical  examination 
is  relatively  nothing."  The  writer  in- 
sists on  the  fullest  examination,  name- 
ly chemical  tests  of  stomach  contents, 
stools,  urine,  blood  count,  a  Wasser- 
mann.  and  insists  on  a  fluoroscopic 
examination  of  the  chest  and  abdo- 
men. Fluoroscopy  of  the  chest  will 
sometimes  show  an  enlarged  aorta 
suggesting  an  aortitis,  which  condi- 
tion in  turn  points  to  syphilitic  duo- 
denal ulcer  or  visceral  lues,  either  of 
which  condition  is  usually  contused 
with  a  simple  chronic  duodenal  ulcer. 
He  emphasizes  the  diagnostic  im- 
portance of  an  early  hyperperistalsis 
followed  by  a  later  hypoperistalsis  and 
duodenal  "distortion.  In  his  experi- 
ence duodenal  ulcer  has  rarely  been 
associated  with  visceroptosis.  A  dis- 
tortion of  the  duodenal  cap  accom- 
panied by  local  tenderness  is  strong 
evidence  of  duodenal  ulcer. 

J.  H.  DEMPSTER,  ML  D. 


Roentgenological  Aspects  of  Lower 
Right  Quadrant  Lesions.  F.  H.  Baet- 
jer,  M.  D.,  and  Julius  Frienden- 
wald.  M.  D.,  Baltimore,  Md.  The 
American  Journal  of  Medical  Sci- 
ences, November,  1920. 

THE  writers  mention  the  following 
among  the  affections  of  the  lower 
right  quadrant  of  the  abdomen: 
1,  Appendicitis.  2  Incompetent  ileo- 
cecal valve  and  ileal  stasis,  3  Dilata- 
tion of  the  cecum  with  retention,  4 
Adhesions  and  angulations,  5  LTcer- 
ations  due  to  tuberculosis.  6  Ulcera- 
tions due  to  carcinoma.  In  studies 
of  the  lower  right  quadrant  lesions, 
the  authors  use  both  the  opaque  meal 
and  the  opaque  enema.  The  opaque 
meal  ordinarily  reaches  the  cecum  in 
five  to  eight  hours.  Delay  in  the 
passage  of  the  opaque  residue  may 
be  due  to  dilatation  of  the  cecum,  to 
ptosis,  to  adhesions  or  to  ileal  stasis 
and  angulations.  In  determining  le- 
sions of  the  lower  right  quadrant  the 
authors  place  the  patient  in  the  knee 
chest  position  and  use  a  low  enema, 
allowing  it  to  run  in  slowly  bv  grav- 
ity- 

Chronic  appendicitis:  In  very 
chronic  forms  of  appendicitis  the  lu- 
men of  the  appendix  may  be  com- 
pletely closed  as  a  result  of  the  oblit- 
erative  inflammatory  process,  in  which 
case  the  appendix  may  not  be  seen. 
The  appendix  should  fill  in  6  hours, 
especially  under  fluoroscopic  palpa- 
tion. When  the  appendix  remains 
visible  more  than  24  hours  after  the 


examination,  or  if  the  cecum  has  emp- 
tied itself,  it  is  potentially  dangerous 
in  proportion  to  its  poor  drainage. 
The  majority  of  retrocecal  appendices 
show  tenderness  upon  fluoroscopic 
palpation.  In  those  cases  in  which 
there  is  no  tenderness  on  direct  pal- 
pation, the  authors  say  appendicitis 
may  be  excluded.  According  to  Pfah- 
ler.  a  localized  tenderness  over  a  fixed 
cecum  even  if  the  appendix  is  not 
visualized,  means  a  pathologic  ap- 
pendix. The  writers  claim  that  not 
every  visualized  appendix  is  of  ne- 
cessity diseased.  This  is  particularly 
so  if  the  appendix  can  be  found  well 
filled  with  bismuth,  lying  practically 
free,  no  signs  of  adhesions  and 
emptying  with  the  emptying  of  the 
cecum.  When,  however,  the  appen- 
dix is  found  filled  with  barium 
curled  up  and  fixed,  this  points 
to  a  pathologic  process.  The  kinking 
of  the  appendix,  which  remains  con- 
stantly pointing  towards  the  gall- 
bladder, must  be  viewed  with  suspi- 
cion. Adhesions  associated  with  the 
appendix  must  extend  to  adjacent 
structures  and  thus  produce  varying 
degrees  of  cecal  and  ileal  stasis  even 
to  partial  obstruction  of  the  colon. 

Chronic  appendicitis  may  at  times 
give  rise  to  symptoms  which  point  to 
duodenal  ulcer,  that  is.  rerlexly  we 
get  a  gastric  and  duodenal  hypermo- 
tility  with  a  definite  deformity  of  the 
duodenal  cap.  These  cases  call  for 
repeated  examination  and  close  study 
of  the  plates  together  with  clinical 
history. 

Incompetent  Ileocecal  Valve  and 
Ileal  Stasis:  As  a  diagnostic  sign  of 
this  condition,  we  have  the  ileum  en- 
tirely empty  24  hours  after  partak- 
ing of  the  barium  meal  and  at  the 
end  of  36  hours  to  48  hours  the  ter- 
minal ileum  mciy  be  filled,  which 
points  to  a  regurgitation  from  the 
cecum  to  the  ileum  due  to  incompetent 
ileocecal  valve.  The  ileocecal  valve 
is  normally  competent,  hence  the  re- 
flux of  the  opaque  meal  from  the 
colon  into  the  ileum  is  looked  upon 
as  a  sign  of  incompetency. 

Dilatation  of  the  cecum  with  reten- 
tion: Cecal  stasis  may  be  associated 
in  some  cases  with  chronic  appendi- 
citis or  it  may  be  due  to  a  high  de- 
gree to  interoptosis.  The  roentgen 
ray  examination  of  the  dilated  cecum 
has  thrown  more  light  upon  this  type 
of  constipation  in  which  the  patient 
may  not  complain  of  constipation 
maintaining    that    the    bowels  move 
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regularly  every  day.  The  barium  mass 
will  be  found  adherent  to  the  side  of 
the  cecum  allowing  a  small  channel 
in  the  center.  This  condition  points 
to  a  low  grade  inflammation  of  the 
cecum,  which  frequently  involves  the 
appendix  also.  This  undoubtedly  ac- 
counts for  cases  in  which  the  removal 
of  the  appendix  is  not  followed  by 

any  marked  benefit  to  the  patient. 

Adhesions  and  Angulations:  The 
terminal  portion  of  the  ileum  is  a  com- 
mon seat  for  adhesions,  which  may 
produce  angulation  and  kinks  in  the 
bowel  at  this  location. 

Tuberculous  Ulcerations:  The 
writers  draw  attention  to  the  import- 
ance of  the  x-rays  in  the  diagnosis  of 
intestinal  tuberculosis.  The  radiogram 
shows  hypermotility  of  the  bowel 
often  with  complete  evacuation  in 
from  twenty  to  twenty-four  hours. 
The  most  important  sign  is  the  spas- 
tic condition  of  the  bowel  involving 
the  usual  cecum  and  cecocolon.  There 


is  also  an  irregular  appearance  pres- 
enting definite  filling  defects  at  the 
seat  of  the  lesion.  The  presence  of 
intestinal  hypermotility,  spasm  and 
filling  defect  give  in  a  patient  with 
pulmonary  tuberculosis  almost  definite- 
evidence  of  a  chronic  tuberculosis. 

Ulcerations  due  to  carcinoma:  In 
this  condition,  we  have  a  definite  fill- 
ing defect  persistent  in  all  the  plates. 
There  is  likewise  localized  tenderness 
on  fixation.  The  writers  caution 
against  a  diagnosis  of  carcinoma  from 
filling  defects  observed  at  a  single 
examination.  The  examination  should 
be  repeated  after  the  bowels  have 
been  thoroughly  cleaned  by  means  of 
cathartics  and  enemata.  The  barium 
enema  is  the  method  of  choice  for  the 
examination  of  colonic  growths.  In 
conclusion,  the  writers  strongly  im- 
press the  necessity  of  correlating  the 
roentgen  findings  with  the  clinical 
findings.  No  one  method  of  diagnosis 
must  be  looked  upon  as  absolute. 

J.  H.  DEMPSTER,  M.  D. 


Page  Sixty-six 


QjfiQ  JOURNAL  OF  RADIOLOGY 

  .Omaha,  JVebrasfca  > 

VOL.  II  JUNE,  1921  No.  5 

The  Relation  of  Ossification  to  Physio- 
logical Development 

C.  R.  Bardeen, 
Madison,  Wisconsin. 


nURING  the  growth  of  an  in- 
"  dividual  we  may  distinguish 
increase  in  size,  structural  meta- 
morphosis, and  the  rate  of  devel- 
opment either  in  size  or  structure. 
During  early  infancy  growth  in 
size  is  relatively  more  rapid  than 
structural  differentiation.  The 
proportions  of  the  body  change 
comparatively  little.  During  child- 
hood growth  in  size  and  struc- 
tural differentiation  to  a  consid- 
erable degree  keep  pace  with  one 
another.  As  the  child  grows  in 
height  and  weight  the  proportions 
of  the  body  change,  owing  largely 
to  relatively  slow  growth  of  the 
head,  and  rapid  growth  of  the 
lower  extremities.  As  puberty  is 
approached  and  during  adoles- 
cence structural  differentiation  is 
more  rapid  than  growth  in  size 
although  there  is  usually  marked 
acceleration  of  growth  in  size  pre- 
ceding and  following  puberty. 
After  adolescence  slow  structural 
change  continues.  During  early 
maturity  the  body  becomes 
stronger,  in  old  age  weaker.  Dur- 
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ing  the  former  it  usually  becomes 
thicker  and  heavier,  during  the 
latter  thinner  and  shorter. 

The  changes  in  size  and  struc- 
ture which  characterize  infancy, 
childhood,  adolescence,  maturity 
and  old  age  demarcate  periods  of 
what  C.  Ward  Crampton  has  des- 
ignated physiological  age  in  con- 
trast to  chronological  age. 

In  dealing  with  a  group  of  indi- 
viduals we  may  determine  the  av- 
erage or  the  mean  chronological 
age  at  which  a  given  characteristic 
of  physiological  age  appears  and 
take  this  chronological  age  as  the 
"normal"  or  type  age  for  the  ap- 
pearance of  that  particular  char- 
acteristic. Thus,  we  may  find  that 
the  first  incisor  teeth  "normally" 
appear  at  seven  months  of  age, 
that  the  first  menstrual  period 
"normally"  appears  at  fourteen 
years  of  age.  Individuals  in  whom 
the  first  incisor  teeth  appear  ear- 
lier than  at  seven  months  of  age 
then  have  an  accelerated,  those  in 
whom  the  first  teeth  appear  later 
a  retarded  physiological  age  with 
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respect  to  that  particular  phe- 
nomenon. Puberty  appearing  be- 
fore fourteen  years  of  age  would 
be  accelerated,  after  fourteen  re- 
tarded, with  respect  to  fourteen 
taken  as  the  normal  or  typical 
chronological  age. 

The  phenomenon  of  dentition  is 
relatively  definite  and  simple  to 
observe  and  record,  although  teeth 
apparently  otherwise  equally  de- 
veloped may  break  through  the 
gums  at  different  periods  and  thus 
interfere  with  the  exactitude  in 
comparing  different  individuals 
Tt  has  been  found,  however,  that 
there  is  a  wide  variability  in  den- 
tion.  The  normal  or  typical  age 
for  the  appearance  of  the  teeth  as 
determined  by  one  observer  is  apt 
to  differ  considerably  from  that 
determined  by  another  observer. 
Full  physical  and  mental  maturity 
may  be  reached  without  the  wis- 
dom teeth  appearing  at  all.  Denti- 
tion is  an  uncertain  indication  of 
general  physiological  develop- 
ment. 

The  phenomena  which  charac- 
terize pubescence  have  received 
special  study  by  Prof.  Crampton 
from  the  standpoint  of  physiologi- 
cal age.  These  phenomena  may 
enable  an  expert  to  form  a  fairly 
accurate  opinion  as  to  general  phy- 
siological as  contrasted  with 
chronological  age  but  many  of 
them  are  of  such  nature  that  only 
an  expert  could  make  successful 
use  of  them.  The  most  definite 
phenomenon  characterizing  pu- 
berty is  the  beginning  of  menstru- 
ation.   It  is  well  known  that  the 


chronological  period  at  which  this 
occurs  is  subject  to  wide  varia- 
tion. A  retarded  beginning  of 
menstruation  is  not  necessarily  as- 
sociated with  a  general  physiologi- 
cal retardation,  an  accelerated  pu- 
berty with  a  general  physiological 
acceleration.  Prof.  Crampton's 
investigation  indicates,  however, 
tli at  this  is  most  frequently  the 
case.  Wensenberg  ( 191 1 )  states 
that  menstruating  girls  thirteen 
years  of  age  usually  have  the  stat- 
ure normal  for  fifteen-year-old 
girls,  while  fifteen-year-old  girls 
who  have  not  menstruated  are 
usually  of  sub-normal  stature.  His 
studies  w  ere  carried  out  on  South 
Russian  Jewesses. 

The  phenomena  of  growth 
marked  by  increase  of  stature  and 
of  weight  are  those  most  frequent- 
1\  used  in  the  study  of  accelera- 
tion and  retardation  in  physiologi- 
cal development.  A  considerable 
number  of  investigators  have  stud- 
ied the  correlation  between  school 
grade  and  acceleration  and  retard- 
ation in  growth  in  stature  and 
weight.  In  most  cases  the  correl- 
ation has  been  found  to  be  posi- 
tive. As  a  rule  children  advanced 
for  their  age  in  school  are  on  the 
average  relatively  large  in  stature 
and  weight,  backward  children  are 
on  the  average  relatively  small. 
There  are,  however,  many  indi- 
vidual exceptions  and  some  inves- 
tigators have  failed  to  find  a  posi- 
tive correlation. 

Crampton's  observations  sup- 
port the  view  that  there  is  a  closer 
correlation    between    such  nhe- 
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nomena  as  dentition  and  pu- 
bescence and  growth  in  height  and 
weight  than  there  is  between  them 
and  chronological  age.  If  we 
could  measure  stature  during 
childhood  in  terms  of  percentage 
of  the  adult  stature  which  hered- 
ity has  in  store,  rather  than  by 
comparing  the  stature  reached  by 
an  individual  of  a  given  age  with 
the  average  absolute  stature  for 
that  age,  we  should  probably  find 
stature  a  still  better  index  of  gen- 
eral physiological  development. 
Thus,  if  we  should  assume  that  a 
child  of  two  years  of  age  normally 
has  half  the  stature  of  the  adult, 
and  we  knew  what  the  normal 
adult  stature  of  a  given  child  as 
determined  by  heredity  would  be, 
we  could  say  that  a  child  of  two 
with  less  than  half  this  adult  stat- 
ure was  retarded,  with  more  than 
half  this  adult  stature  was  accele- 
rated in  development.  Unfortun- 
ately, we  have  at  present  no  means 
of  determining  what  the  normal 
adult  stature  for  a  given  child  may 
be.  'We  may  get  some  help  from  a 
consideration  of  his  parentage  and 
race  but  this  help  is  quite  limited 
in  value. 

Another  method  of  determin- 
ing physiological  development  is 
based  on  a  study  of  relative  sitting 
height.  From  infancy  to  puberty 
the  lower  extremities  grow  rela- 
tively fast.  The  rapid  growth  of 
the  lower  extremities  causes  the 
relative  sitting  height,  (sitting 
compared  with  stature)  to  de- 
crease. Of  two  children  of  the 
same  stature  but  differing  in  sit- 
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ting  height  the  child  with  the 
shorter  legs  and  greater  sitting 
height  is  in  this  respect  relatively 
less  developed,  more  infantile, 
than  the  child  witli  the  longer  legs. 
As  a  rule  of  two  children  of  the 
same  stature  but  differing  in  age, 
the  younger  child  before  puberty 
has  the  greater  sitting  height  and 
shorter  legs.  There  are,  however, 
many  exceptions  and  relative  sit- 
ting height  offers  an  uncertain 
method  of  estimating  general  phy- 
siological development. 

The  use  of  relative  sitting 
height  in  the  determination  of 
physiological  age  is  but  an  indirect 
method  of  studying  skeletal  dif- 
ferentiation as  an  index  of  phy- 
siological development.  The  use 
of  the  x-rays  offers  a  much  more 
simple  and  direct  method  of  de- 
termining relative  skeletal  devel- 
opment. By  means  of  the  x-rays 
one  may  study  the  extent  of  ossi- 
fication of  as  many  of  the  bones 
of  the  body  as  may  seem  desirable 
in  any  given  case.  Thomas  M. 
Rotch  (\()io)  advanced  the  view 
that  the  extent  of  ossification  of 
the  bones  is  the  best  means  we 
have  of  determining  the  relative 
development  of  the  body.  If  this 
were  true  the  admission  of  chil- 
dren to  school  and  of  adolescents 
to  industry  might  better  be  based 
on  a  radiograph  than  on  a  birth 
certificate.  The  study,  the  re- 
sults of  which  T  desire  to  place 
before  you  today,  is  an  effort  to 
determine  to  what  extent  Rotch's 
theory  can  be  accepted. 

This  study  carried  out  under 
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my  direction  by  one  of  my  pupils, 
Mr.  Ernest  Donald,  represents  an 
attempt  to  correlate  the  ossifica- 
tion of  the  carpal  bones  with  age, 
height  and  weight  in  a  group  of 
167  school  children,  96  boys,  71 
girls,  ranging  in  age  from  3.5  up 
to  13.5  years.  A  full  report  of 
the  study  is  given  by  Mr.  Don- 
ald in  a  thesis  deposited  in  the 
University  library.  Dr.  Howard 
Curl,  instructor  in  roentgenology 
at  the  University  of  Wisconsin 
kindly  took  the  radiographs  on 
which  the  work  is  based. 

The  ossification  of  the  corpus 
has  been  carefully  studied  by 
Pryor.  Pryor  found  that,  as  a 
rule,  centers  of  ossification  appear 
in  the  carpal  bones  in  the  follow- 
ing order;  capitate,  hamate,  tri- 
quetral, lunate,  navicular,  lesser 
multangular,  greater  multangular, 
pisiform.  In  the  old  nomenclat- 
ure with  which  many  of  the  pres- 
ent are  more  familiar  the  order  is 
as  follows  :  os  magnum,  unciform, 
cuneiform,  semilunar,  scaphoid, 
trapezoid,  trapezium,  pisiform. 
According  to  Pryor  in  boys  cen- 
ters of  ossification  for  the  capitate 
(os  magnum)  and  hamate  ( unci- 
form) ahvays  appear  before  five 
years  of  age,  the  center  for  the 
triquetral  (cuneiform)  usually  ap- 
pears at  five,  that  of  the  lunate 
(semilunar,  at  5.5,  for  the  navicu- 
lar (scaphoid)  at  6,  for  the  lesser 
multangular  (trapezoid)  at  7,  for 
the  greater  multangular  ( trape- 
zium) at  8  and  for  the  pisiform  at 
12. 

In  girls,  according  to  Pryor,  the 


centers  appear  in  the  same  order, 
but  about  two  years  earlier  than 

in  boys. 

The  present  studies  show  an 
order  of  appearance  of  centers  of 
ossification  similar  to  that  de- 
scribed by  Pryor,  but,  do  not  dis- 
close so  early  an  average  appear- 
ance of  these  centers  nor  so  great 
a  difference  between  the  sexes. 

1 11  order  to  make  finer  subdivi- 
sions in  stages  of  ossification  of 
the  carpus  than  one  marked  by 
the  mere  presence  or  absence  of 
a  center  of  ossification,  the  ossifi- 
cation of  each  center  was  classified 
according  to  extent  of  ossification 
into  one  of  four  groups  A.  B. 
C.  and  1).  Those  in  group  A 
show  on  the  radiograph  large 
dense  centers  of  ossification, 
those  in  group  D  centers  of  ossi- 
fication barely  visible.  Groups  B 
and  C  are  intermediate.  With  this 
grouping  as  a  basis  the  ossification 
of  the  corpus  was  divided  into  the 
following  stages : 

Stage  I.  Capitate  (os  mag- 
num )and  hamate  (unciform)  in 
class  C.  All  others  unossified. 

Stage  2.  Capitate  (os  mag- 
num), hamate  (unciform)  and 
triquetral  (cuneiform)  in  class  C. 
All  others  unossified. 

Stage  3.  Capitate  (os  mag- 
num), hamate  (unciform)  tri- 
quetral (cuneiform)  and  lunate 
(  semilunar)  in  class  C.  All  others 
unossified. 

Stage  4.  The  pisiform  and  two 
of  the  three  following  bones  un- 
ossified multangulum  ma  jus 
(trapezium)  multangulum  minus 
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(trapezoid)  and  navicular  (sca- 
phoid ) . 

Stage  5.  All  carpal  bones  in 
classes  B  or  C  except  pisiform 
which  is  always  unossified  and  the 
multangulum  ma  jus  (trapezium) 
which  may  be  in  class  D  or  unos- 
sified. 

Stage  6.  All  carpal  bones  in 
class  B  except  multangulum  ma  jus 
(trapezium)  and  multangulum 
minus  (trapezoid )  which  are  in 
class  C  and  the  pisiform  which  is 
unossified. 

Stage  7.  All  the  carpals  in  class 
B  except  the  pisiform  which  is  in 
class  D  or  is  unossified. 

Stage  8.  Capitate  (os  mag- 
num) and  hamate  (unciform)  in 
class  A.  Others  in  class  B  except 
pisiform  which  is  in  class  D  or 
unossified. 

Stage  9.  All  carpals  in  class  A 
except  pisiform  which  is  in  class 
D. 


Stage  10.  All  carpals  in  class  A 
except  pisiform  which  is  in  class 
B. 

Stage  1 1 .  All  carpals  in  class  A. 

Individuals  in  which  there  is  a 
distinct  difference  in  stage  of  os- 
sification in  the  two  wrists  are 
relatively  infrequent.  Four  such 
cases  occurred  in  96  boys  exam- 
ined. One  boy,  age  12.5,  had 
the  left  carpus  in  stage  10,  the 
right  in  stage  9.  One  boy,  age 
8,  had  the  right  carpus  in  stage  5, 
the  left  in  stage  4,  while  in  another 
boy  of  the  same  age  the  left  car- 
pus was  in  stage  5,  the  right  in 
stage  4.  In  one  boy,  age  6,  the 
left  carpus  was  in  stage  5,  the 
right  in  stage  4.  Of  71  girls 
studied,  in  two  there  was  a  differ- 
ence of  ossification  in  the  carpus. 
In  one,  age  12,  the  right  carpus 
was  in  stage  10,  the  left  in  stage 
ri.  In  one  girl,  age  6,  the  right 
carpus  was  at  stage  5,  the  left  at 
stage  4. 


TABLE  I. 
Extent  of  Ossification  of 


Number    p  p2.P 
Stage       M.    F.  * 

i  I 


3  C 
m|  IT 

o  3 
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_2 
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S3*  5 

o  g 


K 
p  • 


S3 
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O 

5.3 

3 
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C  or  D 

O 

O 

O 

O 

O 

5.5 

III 

5 

C 

C 

C 

C  or  D 

O 

O 

O 

O 

6.3 

IV 

7 

3 

B 

C 

C 

CorD 

O 

O 

D 

O 

6.6 

V 

7 

9 

B 

B 

B 

B  or  C 

B  or  C 

C  or  D 

D  or  O 

O 

7.4 

VI 

12 

19 

B 

B 

B 

B 

B 

C 

C 

O 

8 

VII 

15 

2 

B 

B 

B 

B 

B 

B 

B 

O  or  D 

8.7 

VIII 

20 

11 

A 

A 

B 

B 

B 

B 

B 

D  or  O 

10 

IX 

12 

2 

A 

A 

A 

A 

A 

A  or  B 

A  orB 

D 

10.8 

X 

6 

6 

A 

A 

A 

A 

A 

A 

A 

B 

12.3 

XI 

7 

19 

A 

A 

A 

A 

A 

A 

A 

A 

12.7 

Ave.  Age 

Tears 
M.  F. 


5.7 
6.6 
7.5 


• — Only  two  cases  for  each. 

In  case  of  the  boys  this  group- 
ing by  stages  corresponds  well 
with  the  grouping  by  stature,  by 
weight  and  by  age  ( See  Table  II) . 
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The  average  stature,  average 
weight  and  average  age  for  each 
ossification  group  is  successively 
greater  from  stage  i  to  stage  it 
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In  case  of  the  girls  those  at  stage 
9  are  taller,  heavier  and  older 
than  those  at  stage  io,  those  at 
stage  7  are  shorter  and  lighter 
though  older  than  those  at  stage  6. 
There  are,  however,  only  two  girls 
with  ossification  at  stage  7  and 
only  two  girls  with  ossification  at 
stage  9.  These  small  numbers 
probably  account  for  the  serial 
discrepancy. 

While  averages  thus  show  a 
fair     correspondence  between 
growth  in  stature  and  weight  and 
in  age  on  the  one  hand  and  stages 
of  ossification  on  the  other  hand, 
individual   variations    are  wide. 
See  Table  IT.)  Thus  of  20  boys 
at  stage  8  with  an  average  age  of 
10  years  the  youngest  was  8  years, 
the  oldest  11   years,   5  months, 
with  an  average  stature  of  53.6 
inches,  the  tallest  was  60  inches, 
the  shortest  47  inches;  with  an 
average  weight  of  65.2  pounds, 
the  lightest  weighed  52  pounds, 
the  heaviest  80  pounds.    Of  19 
girls  at  stage  6,  with  an  average 
age  of  7  years,  6  months,  the 
youngest  was  6  years  of  age,  the 
oldest  10  years,  5  months;  the 
shortest  was  45  inches  tall,  the 
tallest  52  inches  tall;  the  lightest 
weighed  41  pounds,  the  heaviest 
68  pounds. 

If  we  compare  the  stature  of 
the  individuals  of  a  group  of  a 
given  age  in  years  with  the  aver- 
age stature  of  that  group,  we  may 
divide  the  individuals  into  three 
groups,  those  of  average  stature 
to  within  an  inch  for  age  in  the 
group  studied,  those  of  greater 
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and  those  of  lesser  stature.  (See 
Table  III.)  On  this  basis  we 
find  30  per  cent  of  the  boys  studied 
accelerated  in  stature,  56  per  cent 
of  normal  stature  and  14  per  cent 
retarded  in  stature.  Of  those  ac- 
celerated in  stature  82  per  cent 
showed  an  acceleration  of  weight 
of  one  or  more  pounds;  61  per 
cent  an  acceleration  of  ossification; 
18  per  cent  showed  average  weight 
for  age,  36  per  cent  average  ossifi- 
cation; none  retarded  weight,  3 
per  cent  a  retarded  ossification.  Of 
those  of  average  stature,  17  per 
cent  showed  accelerated  weight, 
23.5  per  cent  an  accelerated  ossifi- 
cation; 59.5  per  cent  average 
weight,  63  per  cent  average  ossifi- 
cation;  23.5  per  cent  retarded 
weight,  13.5  per  cent  a  retarded 
ossification.  Of  those  retarded  in 
stature  none  showed  accelerated 
weight  or  ossification,  15  per  cent 
showed  average  weight,  60  per 
cent  average  ossification,  85  per 
cent  retarded  weight,  40  per  cent 
a  retarded  ossification.  Of  the 
girls  18.5  per  cent  were  acceler- 
ated in  stature,  64.5  per  cent  of 
average  stature,  17  per  cent  re- 
tarded in  stature.  Of  those  accel- 
erated in  stature,  92  per  cent  were 


accelerated  in  weight,  31  per  cent 
accelerated  in  ossification;  8  per 
cent  were  average  in  weight,  52 
per  cent  of  average  ossification; 
none  were  retarded  in  weight,  17 
per  cent  in  ossification.  Of  those 
of  normal  stature,  22  per  cent 
showed  acceleration  in  weight,  9 
per  cent  in  ossification;  69  per 
cent,  average  weight;  76  per  cent 
average  ossification;  9  per  cent 
retarded  weight,  15  per  cent  re- 
tarded ossification.  Of  those  re- 
tarded in  stature,  8  per  cent  were 
accelerated  in  weight,  none  in 
ossification;  58  per  cent  were 
average  in  weight,  42  per  cent  in 
ossification,  34  per  cent  were  re- 
tarded in  weight,  58  per  cent  in 
ossification.  Generally  speaking, 
therefore,  correlation  between  re- 
tardation and  acceleration  in  stat- 
ure and  that  in  ossification  of  the 
wrist  is  comparatively  low,  and 
is  in  contrast  to  the  correlation 
between  retardation  and  accelera- 
tion m  stature  and  that  in  weight, 
which  is  generally  high  in  the 
same  group.  In  some  instances, 
however,  the  correlation  between 
stature  and  ossification  is  closer 
than  that  between  stature  and 
weight. 


TABLE  III. 

Relation  of  acceleration  in  stature  to  acceleration  in  weight  and  in 
ossification. 

NINETY-TWO  MALES 


STATURE  WEIGHT  OSSIFICATION 

Acceleration —                             f  Acceleration  82     per  cent  61     per  cent 

30  per  cent  \  Average  18     per  cent  36     per  cent 

I  Retardation  0     per  cent  3     per  cent 

Average —                                    [Acceleration  17     per  cent  23.5  per  cent 

56  per  cent  -j  Average  59.5  per  cent  63     per  cent 

i  Retardation  23.5  per  cent  13.5  per  cent 

Retardation —                              [Acceleration  0     per  cent  0     per  cent 

14  per  cent  \  Average  15     per  cent  60     per  cent 

L  Retardation  85     per  cent  40     per  cent 
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SEVENTY  FEMALES 

STATURE 

Acceleration—  J  Acceleration 

18  ^  ner  cent   1  Average 

18.5  per  cent   '[Retardation 

Average-       .  )  Average111011 

64  5  »er  CGnt [  Rendition 

Retardation-  J  A^/*e™tion 

17  r>pr  rent   {  Average 

17  per  cent  Retardation 


92 
8 
0 
22 
69 
9 
8 
58 
34 


WEIGHT 
per  cent 
per  cent 
per  cent 
per  cent 
per  cent 
per  cent 
per  cent 
per  cent 
per  cent 


OSSIFICATION 
31     per  cent 
52     per  cent 
17     per  cent 
per  cent 
per  cent 
per  cent 
per  cent 
per  cent 
per  cent 


9 

76 
15 
0 
42 
58 


If  we  subdivide  the  children 
studied  into  groups  based  on  ac- 
celeration or  retardation  in  stature 
compared  with  averages  for  a 
given  age  such  as  those  of  the 
BoasBurk  table,  the  closer  cor- 
relation between  stature  and 
weight  than  that  between  stature 
and  ossification  becomes  much 
more  marked  than  in  the  proced- 
ure cited  above. 

We  may  therefore,  conclude 
that  ossification  does  not  afford  a 

Presented  as  thesis  for  the  Honora 
Society  at  Chicago,  December,  1920. 


practical  method  of  judging 
general  relative  physiological  de- 
velopment. Within  comparatively 
wide  limits,  variation  in  the  age 
at  which  centers  of  ossification  ap- 
pear is  independent  of  those  fact- 
ors which  produce  acceleration  or 
retardation  of  growth  in  stature 
and  weight.  One  has  no  right  on 
the  basis  of  present  knowledge  to 
judge  a  child  generally  backward 
because  centers  of  ossification  in 
the  carpus  appear  relatively  late. 

ry  Fellowship  Degree  of  the  Radiological 
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Conclusions  Drawn  From  The  Consider 
ation  of  Eighty  Cases  of 
Pneumoperitoneum 

L.  R.  Sante,  m.  d. 
Instructor  in  Radiology,  St.  Louis  University  Medical  School; 
Radiologist  to  St.  Louis  Hospitals  ATos.  i  and  2. 
St.  Louis,  Mo. 


TH  E  radiographic  examination 
*  of  the  intra-abdominal  organs 
by  the  aid  of  pneumoperitoneum, 
or  gas  inserted  into  the  peritoneal 
cavity,  is  a  procedure  so  recently 
advocated  that  it  seems  advisable 
for  anyone  having  utilized  this 
method  to  relate  his  findings. 
Since  this  method  was  first 
brought  into  prominence  in  this 
country  by  Drs.  Stewart- and  Stein 
of  New  York,  in  the  early  part  of 
1 91 9,  it  has  been  taken  up  by  many 
roentgenologists  and  surgeons 
with  a  great  deal  of  enthusiasm. 
The  wide  range  of  possibilities 
which  this  method  affords  in  the 
differential  diagnosis  of  obscure 
intra-abdominal  conditions  has 
been  welcomed  by  the  roentgenol- 
ogists who  realize  only  too  well 
the  limitations  of  radiological  ex- 
amination of  this  part  of  the  body. 
With  the  same  over-enthusiasm 
which  characterizes  nearly  every 
new  method  of  examination,  this 
method  has  been  seized  upon  by 
many  as  the  method  of  choice  in 
investigation  of  all  intra-abdomi- 
nal conditions.  This  is  by  no 
means  the  case,  and  its  indescrimi- 


nate  use  can  only  lead  to  failure 
and  disappointment.  Wherever, 
therefore,  this  method  is  used,  it 
should  be  used,  not  to  supplant 
other  established  methods  of  ex- 
amination, but  only  as  an  addi- 
tional aid  after  these  fail  to  give 
the  desired  information,  or  where 
their  use  would  obviously  be  of  no 
avail. 

In  the  first  place,  it  is  not  pos- 
sible to  secure  the  same  informa- 
tion obtainable  by  the  other  estab- 
lished methods  of  examination,  by 
this  means,  for,  it  cannot  be  used 
in  lieu  of  a  barium  meal  examina- 
tion for  lesions  of  the  gastroin- 
testinal tract,  nor  will  it  render 
tumor  masses  of  the  pyloric  end 
of  the  stomach  visible.  It  should 
not  be  used  to  secure  a  plate  of 
the  kidneys  unless  the  kidney  out- 
line cannot  be  made  out  and  there 
is  a  definite  undetermined  shadow 
suspicious  of  a  urinary  stone  or 
other  kidney  disease  present.  It 
may  be  necessary  for  the  differ- 
entiation of  shadows,  suspicious 
of  urinary  stones,  where  the  ure- 
ters, for  some  reason  or  other, 
cannot  be  catheterized.    I  do  not 
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feel  that  the  inflation  of  the  ab- 
dominal cavity  with  air  is  attend- 
ant with  more  danger  than  ure- 
teral catheterization  and  injection. 
Surely  this  method  would  seldom, 
if  ever,  be  justified  for  a  lateral 
plate  of  the  spine,  unless  under 
some  exceptional  condition  for  the 
fifth  lumbar  vertebra.  This 
method  should  not  be  used  for  the 
demonstration  of  gall  stones  until 
definite  effort  has  been  made  to 
demonstrate  the  stones  in  the  usual 
manner.  Where  a  pathological 
gallbladder  is  still  suspected,  and 
ordinary  examination  has  revealed 
nothing,  or  if  the  regular  method 
of  examination  has  disclosed  a 
suspicious  shadow,  then  pneumo- 
peritoneum is  justified  in  an  effort 
to  localize  the  shadow  to  the  gall- 
bladder area. 

Secondly:  While  no  untoward 
result  has  so  far  occurred,  still 
there  is  always  a  certain  amount 
of  risk  connected  with  inserting  a 
needle  into  the  peritoneal  cavity, 
especially  where  the  intra-abdo- 
minal condition  prevailing  is  un- 
known, and  the  indiscriminate  use 
of  this  method  will  undoubtedly 
culminate  in  some  accident. 

Thirdly :  There  is  a  certain 
amount  of  discomfort  associated 
with  the  procedure — not  much,  to 
be  sure,  but  still  sufficient  to  war- 
rant its  not  being  used  unless  in- 
dicated. 

Fourthly  :  The  promiscuous  use 
of  tli is  method  in  an  attempt  to 
diagnose  all  intra-abdominal  le- 
sions will  only  lead  to  failure  and 
disappointment,  and  a  discredit- 


ing of  this  method  of  examina- 
tion. 

I  do  not  wish  this  to  be  inter- 
preted as  a  discredit  to  pneumo- 
peritoneum, but  I  mean  it  merely 
as  a  warning  that  this  method,  like 
all  others,  has  its  definite  indica- 
tions, and  likewise,  its  definite 
limitations. 

As  a  basis  for  determining  the 
conditions  in  which  we  have  found 
the  method  most  useful,  I  have 
divided  our  cases  into  six  groups. 

The  first  group  is  rather  large, 
and  embraces  those  cases  in  which 
information  is  desired  concerning 
the  presence,  position,  size,  form 
and  mobility  of  the  intra-abdomi- 
nal organs. 

The  second  is  composed  of  cases 
in  which  there  are  masses  of  un- 
determined origin  (other  than 
those  arising  from  the  stomach 
or  large  bowel).  This  group  is 
one  in  which  the  method  is  prob- 
ably most  useful  in  determining 
the  point  of  origin  of  definite  palp- 
able masses.  It  is  probably  the 
only  means  at  our  disposal  by 
which  the  retroperitoneal  charac- 
ter of  a  mass  can  be  definitely  es- 
tablished. 

The  third  includes  cases  of  kid- 
ney or  ureter  involvement  after 
other  methods  have  not  yielded 
the  desired  information.  For  in- 
stance, where  there  is  a  constant 
shsdow  suspicious  of  stone  over 
the  supposed  kidney  area,  and  the 
ureter  and  kidney  pelvis  cannot 
be  injected,  this  method  serves  to 
localize  the  shadow  to  the  kidney 
area. 
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The  advisability  of  placing  in 
the  fourth  group  the  conditions  in 
which  pneumoperitoneum  will  be 
an  aid,  can  only  be  determined 
after  a  long  time  has  elapsed  and 
many  examinations  made.  I  re- 
fer to  the  examination  of  the  gall- 
bladder. I  feel  that  this  method 
will  ultimately  prove  of  great  aid 
in  the  detection  of  infected,  or 
pathological  gallbladders,  and  in 
gall  stones.  It  should,  of  course, 
be  used  only  after  the  ordinary 
methods  fail,  and  may  be  of  use 
in  doubtful  cases,  in  localizing  sus- 
picious shadows  to  the  gallbladder. 

In  the  fifth  group  I  have  placed 
those  cases  in  which  adhesions  are 
present — postoperative  or  other- 
wise— to  the  abdominal  wall  or 
other  viscera.  In  this  group 
pneumoperitoneum  is  of  all  meth- 
ods the  most  satisfactory. 

In  the  sixth  and  last  group,  it 
might  be  well  to  place  cases  of  sub- 
diaphragmatic conditions,  where  it 
is  desired  to  ascertain  whether  the 
lesion  is  above  or  below  the  diaph- 
ragm, or  whether  this  region  is 
involved  at  all. 

Having  considered  the  indica- 
tions and  contraindications  of  this 
method,  I  will  pass  to  a  brief  de- 
scription of  our  procedure  and  a 
few  cases  in  which  this  method 
has  been  useful. 

The  preparation  of  the  patient 
is  the  first  thing  to  be  considered. 
All  patients  who  are  to  be  ex- 
amined by  pneumoperitoneum 
should  be  given  a  cathartic  the 
night  before,  and  an  enema  the 
next  morning.    They  should  be 
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allowed  a  light  breakfast,  and  just 
prior  to  examination  should  be 
catheterized  or  caused  to  void. 
The  patient  is  then  prepared  for 
mrlation.  The  skin  is  prepared  in 
the  ordinary  manner  as  for  a  thor- 
ocentesis,  soap  and  water,  alcohol 
and  iodine;  and  a  sterile  lumbar 
puncture  needle  is  inserted  into 
the  abdominal  cavity  in  the  lower 
left  quadrant,  directed  slightly  up- 
ward. The  lower  left  quadrant  is 
chosen  because  of  the  lessened 
likelihood  of  damaging  any  of  the 
solid  intra-abdominal  organs,  and 
the  needle  is  directed  upward  so 
as  not  to  put  the  omentum  or  any 
organ  with  mesenteric  attachment 
on  a  strain,  if  the  needle  should 
accidently  come  in  contact  with 
them.  The  air  rising  to  the  top, 
displaces  or  envelopes  the  abdomi- 
nal organs,  and  causes  them  to  be 
thrown  out  in  relief  by  reason  of 
the  varying  radiographic  densities 
thus  established.  We  have  dis- 
continued the  use  of  manometers 
and  all  other  measuring  devices 
for  determining  the  amount  of 
pressure  of  gas  inserted,  having 
found  them  unnecessary  and  use- 
less; and  find  that  such  a  simple 
apparatus  as  that  shown  in  Fig- 
ure I,  is  perfectly  satisfactory.  An 
ordinary  lumbar  puncture  needle 
is  attached  by  suitable  connectors 
to  the  pump  of  a  Potain  Aspira- 
tor, or  oxygen  tank,  depending  on 
the  type  of  gas  to  be  used,  with 
some  sort  of  a  trap  interposed, 
such  as  a  Murphy  drip  with  the 
small  vent  hole  plugged.  The  pur- 
pose of  interposing  a  trap  is  to 
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avoid  the  possibility  of  introduc- 
ing foreign  material  from  the 
pump  or  tank  of  gas.  We  use  as  a 
criterion  of  proper  distention,  the 
slight  rounding  of  the  abdomen 
and  development  of  a  tympanitic 
note  over  the  solid  organs.  If  a 
mass  be  present,  inflation  must  be 
continued  until  there  is  a  tympani- 
tic note  over  the  mass  if  its  ad- 
herence to  the  abdominal  wall  is 
to  be  determined.  A  very  satis- 
factory method  of  gauging  proper 
distention  for  the  individual  case, 
and  one  which  we  have  adopted  as 
a  routine,  is  to  inflate  under  the 
fluoroscope. 


ity  to  be  ideal  as  an  injecting 
agent.  As  a  result  of  the  injec- 
tion of  these  two  mediums — air 
and  oxygen — we  have  been  im- 
pressed with  the  fact  that  al- 
though air  takes  longer  to  absorb 
than  oxygen,  it  causes  less  pain 
and  discomfort  to  the  patient. 
When  the  desired  amount  of  in- 
flation  is  obtained  the  needle  is 
withdrawn  and  the  examination 
proceeded  with.  Details  of  the 
technique  utilized  have  been  so 
ably  presented  in  previous  publica- 
tions (I)rs.  Stewart  and  Stein) 
that  T  will  pass  over  this  phase  and 
consider  rather  the  conditions  in 


Fig.  1. — Apparatus  used  for  production  of  pneumo- 
peritoneum. An  ordinary  lumbar  puncture  needle  fitted 
to  the  pump  of  a  Potain  aspirator  by  suitable  rubber 
tubing  and  connectors,  with  a  Murphy  drip  interposed 
as  a  trap. 


The  injecting  materials  which 
we  employ  are  air  and  oxygen.  We 
do  not  use  carbondioxide  since  it 
is  absorbed  too  rapidly  for  a  sat- 
isfactory examination.  It  seems 
possible  that  we  may  be  able  to 
secure  a  proper  dilution  of  car- 
bondioxide with  air  which  will  re- 
tard absorption  long  enough  to 
permit  a  proper  examination,  and 
yet  retain  enough  absorbtive  qual- 


which  we  have  found  it  useful, 
be  placed  in  six  groups. 

The  first  group  having  to  do 
with  the  presence,  position,  size, 
form  and  mobility  of  the  abdo- 
minal organs,  is  obviously  a  very 
large  one,  and  in  view  of  the  lim- 
ited number  of  examinations  made 
so  far,  presents  certain  difficul- 
ties; for  instance,  as  to  the  range 
of  normal  mobility  or  variation 
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in  size  or  form  of  different  or- 
These,  as  previously  stated,  may 
gans  in  individuals  of  different 
age  or  habits.  Only  after  a  large 
number  of  observations  can  these 
points  be  established  with  any  de- 
gree of  accuracy. 

Figure  2  represents  the  relation 
of  the  abdominal  organs  in  a  nor- 
mal individual.    The  liver,  spleen, 


wise  normal  individuals  the  liver 
has  been  encountered  much 
smaller  than  shown  here,  and 
often  confined  entirely  to  the  right 
side.  Disproportionate  variation 
in  the  size  of  normal  kidneys  has 
not  been  noted.  The  outline  of  the 
normal  liver  is  smooth  and  any 
variation  from  the  normal  can  be 
readily  detected.    Figure  3  shows 


Fig  2. — Normal  relations  of  the  intra-abdominal 
organs  in  the  antero-posterior  view. 


kidneys,  psoas  muscles,  descend- 
ing colon  are  partially  filled  with 
barium,  and  both  diaphragms  are 
well  shown.  The  liver  and  spleen 
are  seen  displaced  somewhat  from 
the  diaphragm,  but  this  varies 
with  the  degree  of  inflation.  The 
spleen  is  about  normal  in  size,  and 
yet  very  much  larger  spleens  have 
been  observed  in  otherwise  appar- 
ently normal  individuals.  In  other- 


numerous  secondary  carcinomat- 
ous nodules  too  small  to  produce 
definite  palpable  masses,  studding 
the  surface  of  the  liver. 

Figure  4  shows  the  relation  of 
the  female  pelvic  organs  with  a 
retroversion  of  the  uterus.  In  the 
male  the  bladder  can  be  inflated  as 
well,  and  the  prostate  demon- 
strated in  a  number  of  instances. 
Observations  on  the  condition  of 
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the  bladder  wall  are  thus  also  pos- 
sible. 

The  second  group  is  well  illus- 
trated by  the  next  three  plates. 
Figure  5  shows  a  large,  smooth, 
rounded  mass  without  attachment 
to  the  anterior  abdominal  wall. 
Such  a  plate,  however,  docs  not 
serve  to  show  the  connections  of 
the  mass,  nor  will  it  determine  its 
possible  retroperitoneal  origin.  In 
order  to  show  whether  or  not  the 
mass  springs  from  the  retroperi- 


-SANTE 

position  causes  the  intestines  and 
all  intra-abdominal  organs  with 
mesenteric  attachment  to  fall  for- 
ward, leaving  the  spine  and  retro- 
peritoneal tissues  clearly  visible, 
and  producing  a  prevertebral 
clear  space,  which,  when  en- 
croached upon,  shows  up  any  re- 
troperitoneal mass  extending  into 
it. 

Figure  6  shows  this  same  pa- 
tient in  the  retroperitoneal  posi- 
tion.   It  will  be  seen  that  the  mass 


Fig.  3. — Small  nodules  studding  the  liver  margin,  too 
small  to  produce  definite  palpable  masses,  but  none 
the  less  definite  evidence  of  carcinomatous  involve- 
ment. 


toneal  structure  it  is  necessary  to 
examine  the  patient  in  the  retro- 
peritoneal position.  This  position 
can  be  briefly  described  as  fol- 
lows :  the  patient  is  placed  in  the 
prone  position  and  supported  upon 
two  blocks,  one  under  the  thighs 
and  the  other  beneath  the  chest. 
This  serves  to  take  all  pressure 
off  the  abdomen,  and  allows 
the  abdominal  wall  to  sag  freely 
between  the  two  supports.  This 


drops  well  forward,  leaving  the 
retroperitoneal  tissues  and  pre- 
vertebral space  uninvolved. 

Figure  7  shows  a  retroperitoneal 
carcinoma  secondary  to  a  carci- 
noma of  the  bladder.  In  this  case 
it  will  be  seen  that  the  retroperi- 
toneal character  of  the  mass  can 
be  easily  established.  The  mass 
is  seen  to  spring  from  the  retro- 
peritoneal tissues  and  to  extend 
well  into  the  prevertebral  space. 
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Examination  of  the  kidneys  under 
the  conditions  indicated  in  the 
third  group  is  most  satisfactory. 
Occasionally  both  kidneys  can  be 
shown  in  the  antero-posterior  po- 
sition, but  often,  especially  for 
the  right  kidney,  a  lateral  view 
such  as  that  shown  in  Figure  8  is 


Fig.  4. — Female  pelvic  organs  as 
seen  with  retrodisplaeement  of  the 
uterus. 

necessary.  The  patient  is  rolled 
well  upon  his  side,  causing  the 
liver  to  tilt  almost  beyond  the  mid- 
line. '  This  uncovers  the  right  kid- 
ney and  brings  it  well  into  view. 
In  this  position  the  ureter  can  be 
injected  and  the  injected  material 
readily  followed  under  the  fluoro- 
scope,  showing  any  kink  or  ob- 
struction iu  the  ureter.  Any 
shadow  suspicious  of  kidney  stone 
can  he  readily  localized  to  the  kid- 
ney in  question.  The  method  is 
also  of  great  value  in  the  detec- 
tion of  other  kidney  diseases. 

In  the  fourth  group  the  exam- 
ination of  the  gallbladder  for 
pathological  conditions  I  feel 
that     this     method     will  ulti- 


mately prove  a  great  aid.  Its 
greatest  usefulness  does  not  lie  in 
the  detection  of  gall  stones,  but 
rather  in  rendering  a  patho- 
logical gallbladder  visible,  and 
thereby  localizing  shadows  suspi- 
cious of  gall  stones  to  the  gall- 
bladder area.  Figure  9  shows 
such  a  gallbladder  filled  with 
stones. 

The  fifth  group  where  pneumo- 
peritoneum is  of  advantage  is  in 
the  detection  of  abdominal  adhe- 
sions, postoperative  or  otherwise. 
In  this  connection  it  is  well  to  re- 
member the  regional  anatomy  on 
the  plate  examined  so  as  not  to 
mistake  normal  structures  for  ab- 
normal adhesions.  The  falciform 
ligament  shows  well  in  Figure  10, 
and  might  easily  be  mistaken  for 
an  adhesion.  Adhesions  to  an  old 
abdominal  scar  are  seen  in  the 
lower  abdomen.  This  method  will 
not  aid  in  determining  whether  the 
adhesions  present  are  causing  ob- 
struction. 

The  sixth  and  last  group,  that 
of  subdiaphragmatic  conditions, 
such  as  subdiaphragmatic  abscess, 
is  one  in  which  the  method  is  un- 
doubtedly a  great  aid.  Although 
it  has  been  performed  in  some 
cases  without  in  jury  to  the  patient, 
it  seems  that  more  extended  expe- 
rience will  be  necessary  before 
its  use  in  such  conditions  can  be 
unqualifiedly  recommended.  Fig- 
ure ti  shows  an  extensive  adhe- 
sion of  the  spleen  to  the  dia- 
phragm. 

This  method  of  grouping  is  un- 
doubtedly very  artificial   The  dif-> 
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Fig-.  6. — Uterine  fibroid  as  seen  in  the  retroperitoneal 
position,  clearly  showing  the  intra-abdominal  charac- 
ter of  the  tumor. 
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ferent  groups  may  overlap.  For 
instance,  a  mass  of  undetermined 
nature  may  turn  out  to  be  a  dis- 
placed kidney,  or  an  infected  gall- 
bladder; or  a  tubercular  spleen 
mav  be  adherant  to  the  abdominal 
wall.  Still  it  serves  as  a  guide  to 
a  clearer  understanding  of  its  use- 
fulness. 

A  brief  consideration  of  the 
conditions  under  which  pneumo- 
peritoneum was  induced  in  some 


occurred,  appearing  first  on  the 
axilla  and  side  of  the  neck. 
Neither  patient  suffered  any  ill- 
effect.  Since  we  have  used  the 
apparatus  shown,  and  determined 
by  means  of  a  stethescope  when 
the  needle  was  in  the  abdominal 
cavity  we  have  had  no  further 
trouble. 

We  have  found  that  while  air 
take^  longer  to  absorb  (5  to  7 
clays  )  than  oxygen  (3  to  4  days). 


Fig.  7. — Retroperitoneal  carcinoma  secondary  to  carci- 
noma of  the  bladder  shown  in  the  retroperitoneal 
position. 


of  our  cases,  and  the  presence  of 
other  co-existing  pathological 
conditions  or  diseases,  might  be 
of  interest.  Early  in  our  experi- 
ence we  had  difficulty  on  two  oc- 
casions on  inserting  the  needle.  In 
both  cases  the  abdominal  wall  was 
very  thick  and  the  needle  was  in- 
serted beneath  the  fascia  and  the 
air  introduced.  In  both  instances 
marked  subcutaneous  emphysema 
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still  it  certainly  causes  less  pain 
In  one  case  of  general  carcinoma- 
tosis the  air  showed  no  evidence 
of  absorption  and  was  finally  re- 
moved on  the  1 2th  day.  No  ex- 
planation of  the  action  in  this  case 
could  be  found.  One  patient  on 
whom  no  subcutaneous  emphy- 
sema was  induced,  complained 
of  obstruction  to  his  breath- 
ing   from   stopping   up   of  his 
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nose.  Examination  showed  a  swol- 
len nasal  mucus  membrane,  evi- 
dently due  to  congestion  rather 
than  emphysema. 

We  have  used  it  in  advanced 
diabetes  without  ill-effect ;  mild 
cardiac  lesions,  but  never  when 
signs  of  decompensation  were 
present.  In  general  carcinomato- 
sis or  tuberculous  peritonitis  it 
seems  to  do  no  harm  and  where 


suffering  from  chronic  pulmonary 
tuberculosis  had  a  slight  pulmon- 
ary hemorrhage  four  days  after 
an  oxygen  injection.  The  patient 
stated,  however,  that  she  had  had 
many  previous  hemorrhages.  In 
one  instance  pneumoperitoneum 
was  induced  in  search  of  a  gall- 
bladder condition,  when  on  opera- 
tion, a  sub-acute  appendicial  ab- 
scess   was    found.    The  patient 
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Fig-.  8. — The  lateral  position  necessary  to  show  the 
right  kidney.  The  patient  is  rolled  upon  the  side,  tilt- 
ing the  liver  well  over  to  the  midline,  thus  disclos- 
ing the  right  kidney. 


adhesions  are  present  either  post- 
operative or  malignant,  no  dam- 
age has  been  noted.  The  lowest 
blood  pressure  existing  prior  to 
injection  in  any  case  in  which  it 
was  performed  was  80  systolic, 
associated  with  carcinoma  of  the 
head  of  the  pancreas  and  obstruc- 
tion of  the  common  duct.  The 
highest  blood  pressure  was  180 
systolic,  associated  with  nephritis 
and  slight  odema.    One  patient 


showed  no  evidence  of  damage 
from  the  procedure.  Other  than 
these  we  have  had  no  ill-effect 
from  pneumoperitoneum. 

Evidently,  therefore,  the  condi- 
tions in  which  pneumoperitoneum 
should  not  be  induced  can  be 
briefly  tabulated : 

First.  Cardiac  lesions  with 
marked  decompensation  and  ir- 
regularity. 
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Second.  Advanced  cases  of 
nephritis  with  odema  and  very 
high  blood  pressure. 


Fig.  9. — Gallbladder  filled  with  stones. 


Third.  Acute  intra-abdominal 
lesions. 


Fourth.  Acute  pulmonary  le- 
sions, such  as  pnemonia. 

We  must  remember  that  the 
adoption  of  this  method  is  compar- 
atively recent,  and  that  further 
improvements  in  conditions  or 
methods  of  technique  may  be 
found  later,  which  will  render  this 
method  much  more  useful.  Even, 
however,  if  no  improvements  were 
made,  the  method  has  proven  of 
sufficient  usefulness  to  be  firmly 
established  as  an  addition  to  the 
armamentorium  of  radiological 
methods.  The  institution  of  this 
method  opens  up  many  possibili- 
ties for  investigation  among  radi- 
ologists, and  some  of  these  will 
be  dealt  with  in  a  future  commu- 
nication. 
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Fig.  11. — Spleen  adherent  to  the  left  diaphragm.  Sub- 
diaphragmatic lesions  should  be  easily  detected. 


*Read  at  annual  meeting  of  the  Radiological  Society,  Chicago,  December,  1920, 
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Some  Points  in  Radiotherapy  in  Deep- 
Seated  Cancer 

R  H.  Stevens,  m.  n.,  f  a.  c.  p. 
Detroit,  Mich. 


ntJRING  the  past  five  or  six 
years,  radiotherapy  has  com- 
pelled respectful  recognition  from 
the  surgeon.  Previous  to  that 
time  the  radiotherapist,  in  the 
mind  of  the  surgeon,  existed  only 
as  a  specialist  of  convenience  on 
whom  the  hopeless  cancer  case 
might  be  shifted.  Today,  there  is 
an  entente  cordiale  between  sur- 
geon and  radiotherapist,  and  they 
are  actually  working  together, 
hoping,  by  their  combined  efforts, 
to  cure  their  early  and  some  of 
their  advanced  cases  of  cancer; 
so  that  at  the  present  time  radi- 
otherapy is  being  used  much  more 
extensively  than  ever  before. 
Apparatus 
In  the  past,  the  manufacturer 
has  devoted  practically  all  his  re- 
sources to  the  assistance  of  the 
x-ray  diagnostician,  because  the 
therapists  were  too  few  in  num- 
ber to  be  profitable  to  him.  The 
result  has  been  but  little  advance 
in  x-ray  therapy  apparatus.  Con- 
sequently, the  therapist  has  been 
obliged  to  put  up  with  factory- 
conceived,  and  illy-suited  ap- 
paratus, or  construct  his  own. 
The  time  is  now  here  when  the 
manufacturer  must  listen  to  the 
x-ray  therapist  and  build  appara- 
tus suited  to  his  needs. 
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The  X-Ray  Tube 

The  Coolidge  tube  has  been, 
perhaps,  the  greatest  contribution 
to  the  development  of  deep  x-ray 
therapy.  When  we  read,  how- 
ever, of  the  wonderful  work  be 
ing  done  by  the  Germans,  most 
of  whom  are  still  working  with 
gas  tubes,  we  wonder  why  we 
have  not  made  greater  progress 
in  therapy  in  this  country  than 
we  have.  However,  the  Coolidge 
tube,  elastic  and  controllable  as  it 
is,  must  be  built  for  higher  volt- 
ages than  the  present  tubes  carry, 
if  we  would  go  on,  for  there  is 
much  evidence  that  some  malig- 
nancies may  only  succumb  to 
large  quantities  of  rays  of  shorter 
wave  length  than  any  we  are  yet 
familiar  with  in  this  country. 

In  the  past,  we  have  talked 
glibly  about  the  cancer  cell  being 
sensitive  to  the  x-ray.  Our  ex- 
perience with  the  x-ray  and  ra- 
dium rays  we  are  now  able  to 
use,  teaches  us  that  now  we  must 
talk  about  the  cancer  cell  of  this 
or  that  type  and  of  this  or  that 
stage  of  development,  as  being 
sensitive  to  a  ray  of  this  or  that 
wave  length.  We  shall,  no  doubt, 
use  filters  and  apparatus  that  will 
enable  us  to  produce  any  wave 
length,  from  the  softest  X-ray  to 
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the  gamma  rays  of  radium,  and 
our  problem  will  then  be  to  get 
into  cancer  tissue  the  proper 
quantity  of  rays  of  the  various 
qualities,  which  will  be  suited  to 
the  types  and  stages  of  develop- 
ment of  cellular  activity  with 
which  we  have  to  deal. 

The  Transformer 

At  present,  we  have  transform- 
ers which  are  noisy  and  cumber- 
some, but  so  far  as  suitable  cur- 
rent is  concerned,  are  quite  satis- 
factory. If  the  Coolidge  tube  be 
built,  however,  to  safely  carry 
twice  the  voltage  it  does  now. 
transformers,  of  course,  must  be 
built  to  produce  this  voltage. 

The  Overhead  Wiring 

The  overhead  system  has  been 
greatly  improved  in  the  last  three 
or  four  years,  but  there  is  still 
room    for    much  improvement 
The  prevention  of  corona  along 
the    main    wires    overhead,  no 
doubt  does  away  with  much  of 
the  unpleasant  gas  that  we  form- 
erly had,  but  the  trolley  reels  with 
small  wires  and  ordinary  old-time 
connections  to  the  tube  make  a 
lot  of  gas,  which  no  doubt  helps 
to  make  our  patients  sick.  It 
would  seem  to  be  a  simple  mat- 
ter to  devise  practical  coronaless 
reels  with  ball  connections  to  the 
tubes,  which  would  effectually  do 
away  with  corona  altogether.  The 
wires  leading  to  the  tube  should 
be  effectually  insulated  by  hard 
rubber  or  micanite  for  a  distance 
of  about  1 8  inches,  so  that  the 
patients  could  not  easily  come  in 


contact   with    the   high  tension 
current. 

Tube  Holder  and  Shield 

The  tube-stand  and  holder 
should  be  built  of  wood.  The 
shield  should  be  of  some  non-con- 
ducting x-ray  proof  material. 
Heavy  lead  glass  would  answer 
the  purpose  fairly  well,  but  in 
therapy  there  is  so  much  gener- 
ated for  such  long  periods  of 
time  that  the  glass  is  likely  to 
crack.  The  shield  should  at  least 
extend  around  the  sides  and  ends 
of  the  tube.  Many  burns  have 
occurred  during  deep  therapy  be- 
cause the  ends,  particularly  the 
cathode  end,  were  directed  to- 
ward the  patient. 

Tf  the  whole  apparatus  is  of 
wood,  there  will  be  no  chance 
of  grounding  a  high  tension  wire 
with  disastrous  results.    In  our 
laboratory,   we  have  a  wooden 
tube  holder  which  is  a  diamond- 
shaped  box.     It  hangs  from  a 
wooden    arm    seven    feet  long, 
which  runs  up  and  down  a  two- 
inch  iron  standard  by  means  of 
a  counter-weight.    The  standard 
is  fastened  to  the  floor  and  ceil- 
ing at  one  end  of  the  treatment 
room  and  the  arm  extends  length- 
wise over  the  couch.  The  box 
containing  the  tube  is  so  arranged 
that  it  can  be  tilted  in  any  posi- 
tion.   The  sides  and  bottom  of 
the  wooden  box  are  lined  with 
heavv   lead-rubber   and  asbestos 
board,  the  latter  on  the  inside 
next  to  the  tube  to  prevent  the 
heat  injuring  the  rubber.    On  the 
other  side  of  the  opening  in  the 
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floor  of  the  box  for  the  passage 
of  the  rays  are  slots  for  insertion 
of  a  glass  cone  and  filters.  The 
glass  cones  are  made  of  heavy 
lead  glass  of  different  diameters 
and  of  such  length  as,  when 
placed  in  contact  with  the  patient, 
to  make  the  distance  between  the 
anode  and  the  skin  about  eight 
and  one-half  inches. 

If  glass  is  used  as  a  shield,  it 
should  be  of  deep  dark  red,  green 
or  black,  in  order  to  most  effec- 
tively shut  out  the  glare  from  the 
white  hot  anode  of  the  tube. 

These  lead  glass  cones  are  very 
convenient  in  many  ways: 

1.  They  enable  the  operator 
to  work  with  a  constant  distance 
if  they  are  touching  the  skin. 

2.  There  is  no  static  from 
them  to  annoy  or  burn  the  pa- 
tient. 

3.  One  can  always  see  the 
field  of  operation. 

4.  They  make  the  use  of  lead 
on  the  skin,  to  block  out  the  part 
to  be  treated,  unnecessary. 

The  cones  we  are  using  are 
round,  having  been  made  by  cut- 
ting down  to  proper  size  the 
long  glass  cones  put  on  the  mar- 
ket for  radiography  years  ago  by 
the  old  Scheidel- Western  Com- 
pany. These  cones,  however, 
should  be  square,  and  of  about 
three  sizes,  namely  15  cm.  by  15 
cm.;  10  cm.  by  10  cm.;  6  cm. 
by  6  cm.  A  small  round  one, 
3  cm.  in  diameter,  would  be 
handy  for  small  superficial  le- 
sions. 


Filters 

We  are  using  both  aluminum 
and  glass  filters  and  leather  fil- 
ters. We  have  not  yet  tried  cop- 
per or  zinc.  In  using  a  ten-inch 
spark  gap  with  aluminum  filters, 
we  were  unfortunate  enough  to 
puncture  several  Coolidge  tubes, 
so  we  changed  to  glass  three  or 
four  years  ago  and  have  con- 
tinued using  it.  In  our  deep  ther- 
apy, we  use  6  mm.  of  glass  and  a 
piece  of  sole  leather  between  that 
and  the  patient.  The  glass  we 
use  is  ordinary  5x7  cleaned  Seed 
x-ray  plates.  Much  of  this  glass 
is  just  2  mm.  in  thickness  and 
we  use  one  of  these  in  superficial 
nodules  in  and  below  the  skin, — 
three  of  them  for  deep  therapy. 
Timer  With  Automatic  Switch 

A  practical  timer  with  auto- 
matic switch  for  x-ray  therapy  is 
much  to  be  desired,  but  there 
appears  to  be  none  on  the  mar- 
ket. I  have  had  a  home-made  one 
constructed  which  has  served  the 
purpose  very  well  for  several 
years.  It  was  described  in  the 
American  Journal  of  Roentgenol- 
ogy, Vol.  Ill,  1916,  p.  58.  It 
consists  of  a  magnet  and  arma- 
ture in  circuit  with  a  good  wall 
clock.  Its  front  is  a  dial  similar 
to  a  clock,  divided  into  quarter 
minutes,  up  to  60  minutes.  The 
clock  interrupts  the  current  in 
the  magnet  every  15  seconds  and 
the  armature  connected  with  a 
wheel  with  240  teeth  in  its  cir- 
cumference, one  for  each  quarter 
minute  in  sixty,  is  also  connected 
with  the  hand  on  the  dial,  and 
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moves  the  hand  backward  a  space 
corresponding  to  a  quarter  min- 
ute on  the  dial.  There  is  an 
ordinary  door-bell  ringing  coil 
under  the  switchboard  electrically 
connected  by  means  of  the  alter- 
nating current  from  the  machine, 
with  a  stop  at  O  on  the  dial. 
When  the  hand  reaches  O,  the 
connection  is  made  with  the  door- 
bell ringing  coil,  which  releases  a 
spring,  which  opens  the  x-ray 
switch  on  the  switchboard.  Thus 
we  have  our  treatment  safe- 
guarded to  a  certain  extent.  Of 
course,  it  should  be  someone's 
business  to  watch  the  treatment 
just  the  same,  and  turn  off  the 
current  quickly  in  an  emergency. 
But  the  human  clement  is  not  so 
reliable  as  many  mechanical  de- 
vices and  the  two  should  check 
one  another  in  such  dangerous 
work  as  x-ray  therapy. 

Measurement  of  Dose 
The  radiotherapeutic  dose  at 
the  present  time,  in  this  country 
at  least,  is  only  measured  by  the 
crudest  of  methods,  which  gives 
but  little  information.  What  the 
future  of  radiotherapy  is,  no  one 
can  predict  because  we  know  so 
little  about  dosage.  The  old 
pastille  and  photographic  slip 
methods  are  wholly  unreliable. 
Most  of  us  using  Coolidge  tubes 
are  depending  upon  M.  A.,  K.  V., 
Distance  and  Time,  as  the  factors 
concerned.  The  filter  of  course, 
is  another  important  factor.  Our 
individual  experiences  have  set- 
tled what  the  amounts  of  these 
factors  are.    The  dose  must  be 
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considered  from  three  main 
standpoints : 

1.  The  local  effect  upon  the 
skin  and  other  normal  structures. 

2.  The  effect  upon  the  local 
pathology. 

3.  The  constitutional  effect 
through  the  direct  action  upon 
the  elements  of  the  blood,  and 
through  the  indirect  effect  by  the 
formation  of  toxins  from  break- 
ing up  proteins,  etc. 

The  determination  of  the  nu- 
merous physical,  chemical  and 
biological  factors  entering  into 
these  actions  of  the  rays  will 
provide  an  abundance  of  research 
work  for  a  long  time  to  come,  so 
that  the  last  word  in  radiotherapy 
would  appear  to  be  a  long  way 
off.  Possibly  our  attention  has 
been  too  much  centered  upon  the 
local  effect  of  rays.  We  have 
talked  about  "erythema  dose"  and 
"lethal  dose"  of  cancer  cells, 
without  giving  sufficient  consid- 
eration to  the  relationship  be- 
tween these  local  and  the  consti- 
tutional reactions.  The  latter,  no 
doubt,  has  some  influence  upon 
the  local  pathology. 

A  decade  or  more  has  passed 
since  the  publications  of  Barkla 
and  Sadler,  concerning  the  three 
kinds  of  secondary  rays  which 
are  observed  when  the  rays  strike 
substances  of  the  atomic  weight 
of  aluminum  and  higher. 

First,  there  are  the  "character- 
istic rays"  which  have  a  selective 
absorption  characteristic  of  the 
elements  from  which  they  arise. 
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Second,  a  scattering  of  the 
primary  beam. 

Third,  the  displacement  of  elec- 
trons from  the  substance  rayed, 
thus  forming-  cathode  rays.  These 
cathode  rays  lack  penetration  and 
are  otherwise  similar  to  the  less 
penetrating  beta  rays  of  radium. 

The  characteristic  ray  is  said 
to  be  homogeneous  though  some 
metals  give  off  two  types  of 
characteristic  rays  which  have 
different  absorption  coefficients, 
but  still  each  of  a  homogeneous 
type.  Copper  and  zinc  appear  to 
give  off,  under  certain  hard  rays, 
a  most  homogeneous  type  of 
softer  ray,  the  use  of  which 
would  seem  quite  desirable  in 
roentgenotherapy.  Consequently, 
these  agents  have  been  used  as 
filters,  particularly  by  the  late 
Prof.  Koenig  of  Freiburg  and  his 
associates,  half  a  mm.  of  copper 
being  used  and  a  current  back- 
ing up  a  spark  of  40  cm.  to  50 
cm.  Friedrich  and  YVintz  main- 
tain that  this  characteristic  homo- 
geneous radiation  was  increased 
by  the  scattered  rays  going  in  the 
same  direction,  and  this  action 
was  increased  the  wider  the  port 
of  entry.  By  means  of  their 
Iontoquantiometer  —  an  ionizing 
chamber,  placed  on  or  under  a 
patient  or  within  a  cavity — they 
measure  accurately  the  amount  of 
the  dosage  at  any  depth.  Start- 
lingly  enormous  doses  thus  meas- 
ured are  given  through  one  or 
two  ports  until  the  tumor  has  re- 
ceived a  lethal  dose,  which  latter 
is  carefullv  determined  for  differ- 


ent types  of  growth.  Some  time 
later  the  patient  is  often  given  a 
transfusion  to  counteract  the  ra- 
diation toxaemia,  and  the  dose  is 
not  repeated.  Cures  of  cancer  of 
the  pelvis  are  freely  claimed. 

The  Hamburg  School,  on  the 
other  hand,  headed  by  Albers 
Schonberg,  opposes  so  radical  a 
method,  and  uses  a  more  moder- 
ate therapy  more  like  that  used 
in  this  country. 

Several  investigators,  especially 
Colwell  and  Russ,  have  demon- 
strated that  every  cell  has  its 
own  "selective  absorption"  for 
rays.  This  is  different,  not  only 
for  each  type  of  cell,  but  also  for 
the  same  types  with  different 
functions  and  the  same  in  differ- 
ent life  cycles.  The  epithelial 
cell  of  the  hair  follicle  is  more 
sensitive  than  that  of  the  epi- 
dermis, for  instance. 

All  this  clearly  indicates  that 
we  must  experiment  with  differ- 
ent substances  for  filters,  with 
different  qualities  of  primary 
rays  from  both  x-ray  and  radium, 
on  the  various  growths  with 
which  we  have  to  deal.  Radium 
and  x-ray  will  no  doubt  both  be 
called  into  action  many  times  in 
the  same  case  so  as  to  secure  the 
action  of  different  types  of  ray> 
on  the  local  pathology. 

But  we  must  not  focus  our  at- 
tention on  the  local  pathology  to 
the  exclusion  of  the  patient  him- 
self. The  sickness  following  large 
doses  of  x-ray  and  radium  must 
be  a  warning  to  us  to  watch  more 
closely  the  patient's  general  con- 
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dition  as  a  result  of  radiation, 
and  let  that,  as  well  as  the  local 
condition,  be  a  guide  to  the  dose. 
We  require  more  studies  of  the 
blood,  both  morphologically  and 
chemically,  as  well  as  of  the  va- 
rious secretions  and  excretions 
before  and  after  x-ray  therapy, 
in  order  to  determine  just  what 
our  dosage  should  be  in  a  given 
case. 

As  I  look  back  upon  17  years 
of  x-ray  therapy,  and  almost  as 
many  years  since  I  began  radium 
therapy,  and  go  over  the  patients 
with  deep-seated  cancer,  1  find 
only  a  few  who  have  survived  the 
three-year  period  and  a  very  few 
who  have  gone  over  the  five-year 
period.  To  be  sure,  the  greater 
part  of  my  work  has  been  with 
operated  cases,  mostly  with  re- 
currences, or  inoperable  hopeless- 
ly advanced  cases.  Our  best  re- 
sults have  been  with  those  pa- 
tients who  have  had  suitable  pre- 
operative treatment  as  well  as 
postoperative,  but  even  in  these 
cases  there  have  been  many  re- 
currences. For  years  I  have  urged 
adequate  pre-operative  treatment, 
advising  two  or  three  series  of 
treatments  in  cancer  of  the 
breast,  three  weeks  apart,  before 
operation.  We  now  have  a  num- 
ber of  cases  so  treated  but  the 
time  is  a  little  too  short  from 
which  to  draw  conclusions.  It 
was  formerly  our  practice  to  give 
the-  entire  treatment  of  12  to  18 
ports  in  two  or  three  days.  I  am 
now  satisfied  that  this  was  wrong 
and  what  little  chance  some  of 


those  patients  had  were  lost  by 
lowered  resistance  as  a  result  of 
x-ray  toxaema.  Now  we  rarely 
treat  more  than  one  or  two  ports 
a  day,  but  even  these  produce  a 
marked  nausea  and  ill-feeling  in 
many  patients.  The  higher  volt- 
age, with  also  higher  filtration 
and  consequently  longer  radiation 
seems  to  be  responsible.  When  we 
were  using  an  eight-inch  spark 
gap  with  one  or  two  millimeters 
of  aluminum  filter,  we  did  not  so 
often  have  x-ray  sickness.  We  see 
the  same  radiation  sickness  al- 
though not  so  marked,  when 
heavy  doses  of  radium  with  high 
filtration  are  given. 

We  use  radium  in  combination 
with  x-ray  in  treatment  of  can- 
cer of  the  uterus,  but  seldom  use 
radium  in  cases  of  cancer  of  the 
breast.  It  has  a  very  favorable 
action  on  superficial  nodules,  but 
we  believe  these  cases  will  do  as 
well  or  better  under  the  properly 
selected  x-ray.  For  a  long  time 
we  have  treated  cancer  of  the 
breast  and  recurrent  cancer  of  the 
chest  after  breast  amputation,  by 
the  following  formula, — using  a 
large  amount  of  fairly  high 
atomic  weight  filtration  in  the 
form  of  glass : 

8Vo-inch  Focal  Distance. 

6  mm.  of  glass  and  1  sole 
leather  filter. 

S  M.  A. 

I  o-inch  Spark  Gap. 

18-20  minutes  to  each  of  about 
15  ports. 

Recently  we  have  had  four  lung 
involvements.    These  were  begin- 
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ning  before  we  began  treatment. 
They  were  all  recurrences  after 
operation  for  cancer  of  the  breast. 
The  x-ray  did  not  seem  to  ac- 
complish anything  inside  the  chest, 
though  nodules  in  the  chest  wall, 
axillae  and  supraclavicular  regions, 
and,  in  one  case,  destructive  proc- 
esses in  the  fourth  and  fifth  lum- 
bar vertebrae  and  in  two  or  three 
ribs  (one  with  fracture),  all 
cleared  up.  But  the  lung  condi- 
tion remained  and  the  patient  suc- 
cumbed. 

In  the  fourth  case,  after  trying 
the  above  technique  and  finding 
my  patient  was  growing  worse,  I 
changed  my  formula  to  the  fol- 
lowing : 

8V2-inch  Distance. 

2mm.  glass,  a  i  sole  leather 
filter. 

5  M.  A. 

io-inch  Spark  Gap. 
12  to  14  minutes  to  about  15 
ports. 

Stereoscopic  plates  were  made 
of  the  chest  both  before  her  first 
treatment  and  before  changing, 
the  formula.  Both  sets  of  plates 
show  involvement,  but  in  the  last 
plates  there  was  very  marked  in- 
crease in  the  pathology.  She  was 
having  increased  difficulty  in 
breathing,  pain  in  the  chest,  was 
developing  much  cachexia  and 
was  losing  in  weight,  etc.  Almost 
at  once,  after  the  change  of  form- 
ula by  cutting  out  four  millime- 
ters of  glass  filtration,  her  sub- 
jective symptomatology  began  to 
improve.  Her  cachexia  improved 
and  she  appeared  better  in  every 
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way.  It  is  only  three  weeks  since 
changing  our  technique  so  we 
have  not  yet  made  the  third  set 
of  plates  of  the  lungs.  This  sub- 
jective improvement,  however,  un- 
der the  changed  formula,  suggests 
that  in  lung  conditions  the  high 
filtration  may  not  be  desirable. 

The  longest  standing  case  of 
deep  seated  malignancy  we  have 
treated  with  x-ray  is  one  of  recur- 
rent post-operative  fibrosarcoma 
of  the  knee,  in  a  man  21  years  of 
age,  referred  by  Dr.  Geo.  Augus- 
tin,  formerly  of  Detroit.  Three 
prominent  pathologists  had  con- 
firmed the  diagnosis,  sarcoma  ui 
the  knee,  by  microscopical  exami- 
nation. Several  prominent  sur- 
geons advised  amputation  at  the 
hip,  but  he  refused.  After  the  sec- 
ond removal  and  return  of  growth, 
we  gave  him  x-ray  treatment,  be- 
ginning treatment  in  March,  1906. 
We  used  a  Gundelach  gas  tube, 
operated  a  Scheidel-Western  12- 
inch  coil  and  mercury  interrupter. 
The  spark  was  about  eight  inches 
and  there  was  about  one-half  to 
one  milliampere  of  current.  He 
was  treated  two  or  three  times  a 
week  at  intervals,  from  the  knee 
to  the  liver,  for  about  a  year.  Six 
or  seven  years  later,  he  was  al- 
lowed to  carry  life  insurance  and 
was  alive  and  well  when  I  heard 
from  him  indirectly  a  few  months 
ago,  which  is  nearly  fifteen  years 
since  treatment. 

About  the  same  time,  we 
treated  a  man  of  70  with  a  post- 
operative ( for  the  second  time  ) 
recurrent    fibro-sarcoma    of  the 
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thigh,  in  much  the  same  way.  He 
lived  four  years  without  further 
recurrence  and  died  of  some  other 
trouble.  This  case  was  also  proven 
by  microscopical  examination. 

In  March,  191 6,  a  woman,  aged 
45,  was  referred  by  Dr.  C.  Ken- 
nedy for  recurrent  postoperative 
nodule  in  the  left  axillary  line. 
The  patient  had  been  operated  on 
1 1  months  previously  by  Dr.  Ken- 
nedy, for  tumor  of  the  breast.  The 
pathologist's  report  was  round- 
celled  sarcoma.  She  was  given 
postoperative  x-ray  treatment  as 
follows : 

8-inch  Distance. 

1  mm.  Aluminum  filter. 

8-inch  Spark  Gap. 

7V2  M.  A. 

7  Minutes. 

( Coolidge  tube  and  Wappler 
trans former)  through  15  ports  in 
the  chest,  all  in  one  sitting.  About 
18  of  these  series  were  given  in 
two  years  (later  in  two  or  three 
sittings).  She  refused  operation 
after  the  first  two  or  three  series. 
The  growth  disappeared  and  she 
is  still  alive  and  well,  four  years 
after  beginning  treatment. 

A  patient,  aged  39  years,  re- 
ferred by  Dr.  Oscar  Le  Seure,  had 
cancer  in  the  left  breast  operated 
upon.  Recurrences  came  rapidly 
and  four  operations,  including  one 
for  removal  of  the  right  breast, 
were  done.  There  were  recur- 
rences in  three  weeks  after  the 
last  operation.  In  two  months 
the  left  hip  was  involved.  Several 
nodules  were  present  in  the  skin 
of  the  chest  and  lower  part  of  the 


back.  There  were  several  ribs  in- 
volved. Stereoscopic  radiographs 
showed  no  evidence  of  lung  in- 
volvement. The  patient  was  ter- 
ribly emaciated  and  she  was 
brought  to  the  office  in  a  wheel 
chair  from  the  car.  We  began 
x-ray  as  follows : 
4  Minutes. 

8-  inch  Distance. 
7  M.  A. 

9-  inch  Spark  Gap. 

Three  mm.  Aluminum  and  sole 
leather  filter,  given  through  sev- 
eral ports  of  entry  to  the  chest 
and  right  hip.  She  had  about  17 
such  series  in  191 5  and  191 6.  She 
gained  rapidly  and  is  alive  and 
well,  earning  a  good  living  since 
1 91 6 — four  years  ago. 

A  woman,  aged  64  years,  refer- 
red by  Dr.  H.  Hewitt,  had  the 
right  breast  removed  for  cancer 
(  laboratory  confirmation)  in 
191 1 ;  another  operation  for  re- 
currence in  supraclavicular  region 
in  October,  191 3,  and  another  in 
October,  191 7.  She  came  to  me 
with  two  nodules  in  the  right  su- 
praclavicular region,  the  size  of  a 
walnut,  and  one  in  the  right  axilla. 
She  was  given  x-ray  as  follows  : 

SVi-inch  Distance. 

4  Mm.  Glass  filter. 

5M.  A. 

8-inch  Spark  Gap. 

8V2  Minutes  to  18  ports  in  three 
sittings.  These  series  were  re- 
peated every  three  weeks.  The 
nodules  quickly  disappeared  and 
she  has  been  well  for  nearly  three 
vears. 
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A  woman,  aged  73  years,  refer- 
red by  Dr.  G.  G.  Caron,  came  to 
me  March  7,  19 16,  with  large 
ulcerated  carcinoma  of  the  left 
breast,  adherent  to  the  chest  wall 
and  enlarged  axillary  glands.  She 
had  no  operation  and  she  was 
given  the  following  formula: 

8V2-inch  Distance. 

1V2  Mm.  of  aluminum  filter. 

8-inch  Spark  Gap. 

7V2  M.  A. 

9  Minutes  through  about  12  to 
18  ports  every  three  weeks. 

Healing  was  prompt.  The  last 
treatment  was  July  6,  191 6,  and 
she  has  been  well  ever  since — four 
and  a  half  years. 

A  woman,  aged  50  years,  re- 
ferred by  Dr.  Shafor,  diagnosis : 
Adeno  carcinoma  of  left  breast. 
Hard  irregular  nodular  tumor  in 
the  left  breast,  firmly  adherent  to 
the  skin.  Several  large  nodules 
in  the  left  axilla.  She  had  three 
series  of  preoperative  treatment, 
then  three  postoperative  treat- 
ments.   Her  formula  was : 

8V2-inch  Distance. 

1V2  Mm.  aluminum  filter. 

7     M.  A. 

7V2  Spark  Gap. 

7  Minutes,  22  ports  in  two 
sittings,  ever  three  weeks.  Her 
last  treatment  was  in  September, 
19 1 6.  She  is  alive  and  well  over 
four  years  later. 

These  are  a  few  of  the  success- 
ful cases  which  would  ordinarily 
be    considered    hopeless.  There 


have  been  many  deaths.  I  feel  sure 
that  faulty  technique  is  to  blame 
for  not  saving  some  of  them.  They 
have  been  treated  by  different 
techniques  and  have  not  been  im- 
proved materially.  This  impresses 
me  with  the  great  importance  of 
making  more  careful  study  of 
the  physics  and  biology  concerned 
for  a  clearer  understanding  of 
radiotherapy.  In  spite  of  the  long 
series  of  10  to  13,  or  more,  ports 
treated  at  one  sitting,  there  was 
less  radiation  sickness  in  cases 
treated  with  lower  voltages  and 
moderate  filtration  than  with  the 
higher  technique,  and  I  am  not 
sure  but  my  results  in  breast  cases 
treated  with  less  filtration,  will 
compare  more  favorably  than 
those  treated  exclusively  with 
much  filtration.  Now  we  try  to 
make  a  combination  treatment  of 
moderate  and  large  amount  of  fil- 
tration in  chest  cases. 

In  conclusion,  let  us  add  that 
there  should  be  a  research  com- 
mittee at  work  on  therapy  in  this 
society.  It  should  be  composed 
of  physicists,  x-ray  and  radium 
therapists.  First  of  all,  we  re- 
quire better  standardized  appar- 
atus. The  committee  should  take 
this  up  with  manufacturers  at 
once,  stating  the  need  and  securing 
co-operation.  Provision  should  be 
made  for  more  research  work  on 
the  blood  and  metabolism  of  can- 
cer patients  being  treated  with 
x-rav  or  radium,  or  both. 


Page  Twenty-nine 


Journal  of  Radiology 


A  Journal  of  Ideas  and  Ideals. 


Published  monthly  at  Omaha,  Nebraska, 
by  the  Kadiological  Publishing  Company 
lor  The  Kadiological  Society  of  North 
America. 


Subscription — In  the  United  States,  Its 
possessions  and  Mexico,  $5.00  yearly; 
Canada,  $5.50;  elsewhere,  $6.50  the  year. 


Advertising  rates  on  application.  All 
advertising  must  conform  to  American 
Medical  Association  rules. 


Payments  for  subscriptions  and  adver- 
tising must  be  made  to  Radiological 
Publishing  Co.,  in  New  York  or  Chicago 
Exchange. 


Address  all  communications  to  Business 
Ollice,  511  City  National  Bank  Bldg., 
Omaha,  Nebraska. 


Committee  on  Local 
Arrangements 

June  Meeting — Boston,  3rd,  4th 

President  Dr.  H.  W.  Van  Allen 

Vice  President  Dr.  Paul  F.  Butler 


EXECUTIVE  COMMITTEE 
Dr.  John  H.  Lambert 

Dr.  A.  S.  MacMillon 

Dr.  L.  B.  Morrison 

Work  To  Do 

WRITING  in  eulogium  of  William 
Ironside  Bruce,  late  physician  to 
the  roentgen  ray  and  electrical  depart- 
ments of  the  Charing  Cross  Hospital, 
and  who  died  from  a  severe  attack  of 
aplastic  anemia  due  to  his  intense  de- 
votion to  his  work,  the  London  cor- 
respondent of  The   Journal   of  the 
American  Medical  Association  says: 
"In   view    of   the    dangers  to 
which   roentgenologists   are  ex- 
posed, it  has  been  decided  to  ap- 
point a  committee  consisting  of 
physicists,      physiologists  and 
roentgenologists  to  investigate— 


1.  The  changes  induced  in 
tissues  by  the  roentgen  ray, 
particularly  blood  changes. 

2.  The  properties  of  the 
roentgen  ray  and  the  best 
means  of  controlling  their  ac- 
tion. 

3.  To  report  on  the  equip- 
ment of  roentgen  ray  and 
electrical  departments  with  a 
special  view  to  the  protective 
measures  employed,  and 

4.  Recommendation  for  the 
guidance  of  assistants  in  those 
departments,  particul  arly 
dealing  with  hours  of  work 
and  the  need  for  fresh  air  and 
change." 

After  making  these  comments,  he 
adds  the  further  observation: 

"The  progress  of  roentgenology 
in  this  country  has  been  impeded 
by  the  want  of  coordinated  re- 
search work.  It  is  hoped  that 
money  will  be  subscribed  for  an 
institute  endowed  for  research  on 
the  physical,  technical  and  bio- 
logic sides." 

Undoubtedly,  every  member  of  The 
Radiological  Society  of  North  Amer- 
ica is  in  thorough  accord  with  this 
undertaking  on  the  part  of  our  fel- 
low practitioners  across  the  pond. 
There  can  be  but  little,  if  any  room 
for  argument  over  the  need  for  those 
things  set  up  for  investigation.  As 
there  can  be  but  little,  if  any  room 
for  argument  that  the  progress  of 
roentgenologic  science  has  been  very 
greatly  retarded  because  there  has 
been  no  coordinated  attempt  to  un- 
derstand and  develop  all  its  phases. 

That  is  the  primary  purpose  of  so- 
cieties such  as  ours.  They  can  have  no 
reasonable  excuse  for  their  existence 
otherwise.  Is  it  asking  too  much, 
therefore,  when  we  suggest  that  this 
society  at  its  Boston  meeting  this 
month  take  some  positive,  definite  ac- 
tion toward  establishing  contact  and 
cooperating  with  the  members  of  the 
profession  in  England  doing  this  re- 
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search  work? 

And,  so  that  this  undertaking,  like 
many  other  good  things,  may  not  dis- 
sipate in  the  shadows  of  "Everybody's 
business,"  we  suggest  also  that  this 
society  set  aside  a  sufficient  sum  of 
money  each  year  that  the  committee 
or  bureau  to  be  created  shall  assume 
proportions  of  permanence  and  be 
able  to  function. 

State  Medicine 

THE  fact  that,  in  practically  every 
state  in  which  legislative  as- 
semblies convened  during  the  past 
winter,  bills  fostering  the  creation  of 
some  sort  of  state  medicine  were  pre- 
sented for  legislative  enactment,  in- 
dicates pretty  clearly  that  this  proposi- 
tion has  behind  it  some  well  organ- 
ized agencies,  and  that  the  question 
is  of  sufficient  interest  to  the  medical 
profession  to  warrant  an  intelligent 
and  exhaustive  investigation. 

It  is  our  own  opinion  that  our  pres- 
ent economic  flux  is  the  underlying 
cause  for  this  organized  attempt  to 
foist  upon  the  people  a  scheme  of 
medical  paternalism.  But  it  is  some- 
what suspicious,  to  say  the  least,  that 
a  program  of  this  kind  has  not  been 
brought  before  the  public  and  pro- 
fession generally  and  all  the  facts 
definitely  stated. 

Waiving  all  of  these  disturbing 
thoughts,  however,  let  us  try  to 
analyze  the  situation.  During  the  war 
our  own  physical  unfitness  was  forced 
upon  our  notice  commercially,  indus- 
trially and  militarily.  The  figures  com- 
piled by  the  military  authorities  alone 
make  us  wonder  whether  our  preten- 
sions of  physical  manhood  are  not  a 
trifle  askew.  And  when  we  add  to 
these  figures,  the  unknown  quantity 
of  our  commercial  and  industrial  phy- 
sical debility,  we  have  something  to 
conjure  with. 

But  that  is  not  all.  We  are  now  pas- 
sing through  the  aftermath  of  the 
greatest    economic    struggle  history 


records.  Thousands  of  men  and  women 
who  represent  the  dregs  of  European 
manhood  and  womanhood  are  coming 
to  us  as  immigrants  with  their  herit- 
age of  broken  constitutions  and  filthy, 
diseased  bodies.  Encephalitis,  typhus, 
tuberculosis,  and  the  whole  catagory 
of  loathsome  diseases  growing  out  of 
the  sexual  and  physical  miasma  of  all 
great  wars,  constitute  the  frankincense 
and  myrrh  men  and  women  who  can 
no  longer  tolerate  their  own  misfor- 
tune hold  out  to  us  in  justification  of 
their  pleas  for  mercy. 

With  an  eye  on  our  own  future  wel- 
fare, the  situation  is  one  indeed  call- 
ing for  serious  thought  and  positive 
action.  Whether  state  medicine  will 
provide  the  answer  to  this  problem, 
auery?  In  order  that  we  may  not  be 
accused  of  ignoring  the  benefits  its 
adherents  claim,  let  us  examine  care- 
fully a  summarization  of  the  seem- 
ingly cogent  arguments  they  advance. 

1.  That  the  public  welfare  de- 
mands every  physician  and  sur- 
geon have  at  his  disposal  a  full 
complement  of  working  tools  and 
sources  of  knowledge. 

2.  That  the  average  physician 
or  surgeon  does  not  have  suffi- 
cient need  for  all  these  things  to 
enable  or  to  justify  him  in  their 
purchase  for  his  own  individual 
use. 

3.  That  the  public  concern  is 
so  real  the  public  can  well  afford 
to,  and  should,  provide  all  these 
things  in  order  that  all  physicians, 
collectively,  may  have  access  to 
them. 

4.  That  by  providing  a  system 
of  guaranteed  compensation  to  all 
licensed  physicians  and  surgeons 
from  public  funds,  the  profession 
will  be  relieved  of  all  questions 
of  a  mercenary  character  and  be 
wholly  free  to  function  in  ac- 
cordance with  the  high  ideals  to 
which  they  all  aspire. 

5.  That  the   public   health  is 
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something  which  should  be  safe- 
guarded by  community  or  col- 
lective preventive  measures  and 
knowledge  rather  than  curative 
practices. 

6.  That  certain  portions  of  the 
public  will  always  be  unable  to 
provide  or  indifferent  to  proper 
medical  care  and  knowledge  for 
either  themselves  or  their  de- 
pendents; so  that  it  becomes  a 
question  of  public  policy  whether 
certain  recognized  public  agencies 
should  not  be  established  in  order 
to  accomplish  publicly  and  pain- 
lessly the  things  people  cannot, 
or  at  least  do  not  do  for  them- 
selves privately.  This  on  the 
theory  that: 

(a)  Much  of  our  contag- 
ious epidemics  are  incipient 
with  those  people  who  neglect 
their  health  in  one  form  or 
another;  and 

(b)  By  providing  a  com- 
mon or  open  sesame  for  medi- 
cal treatment  and  knowledge 
for  rich  and  poor,  young  and 
old,  the  maimed,  the  halt,  the 
blind,  the  desire  to  be  pure 
in  mind  and  body  will  fall  on 
the  just  and  the  unjust  alike 
— and  the  "charity"  bugaboo 
exterminated  forever  so  that 
the  profession  and  the  public 
shall  henceforward  "lie  down 
together." 

7.  That  since  the  majority  of 
hospitals  are  not  now  successful 
in  a  financial  way  and  must  de- 
pend on  public  or  private  contri- 
butions in  one  form  or  another, 
all  hospitals  should  be  coor- 
dinated into  one  great  public  or- 
ganization, administered  on  a 
budget  basis,  and  financed  by  tax- 
ation so  that  the  burden  of  their 
support  will  be  equitably  distri- 
buted. 

8.  That  as  a  member  of  a  par- 
ticular political  or  social  unit,  and 
having  purchased  his  or  her  bill 


of  health  under  compulsion,  the 
average  person  will  be  much  more 
apt  to  seek  the  personal  benefits 
of    that    purchase,    and  thereby 
provide  the  impetus  to  preventive 
medical  science  which  is  so  much 
needed  at  the  present  time. 
..We  have  enumerated  what  seem  to 
us  the  outstanding  arguments  indulged 
openly  and  insidiously  in  behalf  of 
state  medicine.  We  have  done  this 
for  two  purposes,  the  reasons  behind 
which  we  believe  are  obvious,  that  is 

1.  To  demonstrate  that  at  bot- 
tom this  agitation  is  grounded  in 
our  economic  structure,  and  can 
only  be  solved  as  an  economic 
problem. 

2.  To  focus  our  own  thoughts 
on  the  underlying  causes  so  that 
we  may  all  proceed  in  this  dis- 
cussion with  a  definite  picture  of 
the  job  which  confronts  us  as  it  is 
constituted  by  all  the  economic, 
professional  and  social  factors  in 
the  order  of  their  importance. 

It  should  be  understood  in  the  be- 
ginning, we  think,  that  if  the  medical 
profession  hopes  to  arrest  or  eventually 
obviate  the  present  trend  toward  state 
medicine,  the  medical  profession  will 
have  to  offer  some  other  arrangement 
which  is  more  practical  and  socially 
beneficial.  More  than  that,  the  medi- 
cal profession  must  realize,  also,  that 
the  mere  offering  of  such  an  arrange- 
ment in  theory  for  public  adoption 
will  not  be  sufficient.  The  public  will 
have  to  be  "sold"  on  any  plan  sug- 
gested; and  the  medical  profession 
will  have  to  do  the  selling  by  arduous 
work,  sustained  thought,  and  un- 
bounded patience.  Any  plan  advanced 
will  have  to  be  reduced  to  terms  of 
public  expression  and  demonstrated 
in  actuality  with  sufficient  frequency 
to  convince  even  the  most  stubborn 
adherent  of  the  socialistic  idea  of  state 
medicine. 

We  appreciate  that  it  is  futile  to 
hope  for  any  majority  concert  of  pro- 
fessional opinion  on  such  an  important 
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question  without  full  discussion.  Per- 
haps there  may  be  an  overwhelming 
majority  of  medical  men  who  would 
not  be  averse  to  becoming  attached  to 
a  government  payroll.  Probably  there 
will  be  numerous  others  who  will  feel 
that  the  scheme  of  state  medicine  is 
worth  a  trial — the  public  health  con- 
sidered. 

Frankly,  we  do  not  incline  to  either 
view.  And,  while  we  do  not  question 
the  right  of  the  people,  through  the 
police  powers  of  the  state  or  other 
political  subdivision  of  government, 
to  adopt  and  enforce  such  regulations 
as  will  best  safeguard  the  public 
health,  still  we  do  contend  that  the 
public  pensioning  or  subsidizing  of  the 
medical  profession  in  any  form  will 
not  provide  the  relief  sought.  The  fal- 
lacy of  that  principle,  it  seems  to  us, 
has  been  pretty  thoroughly  demon- 
strated during  the  past  few  years  in 
business  undertakings  of  one  kind  and 
another — a  demonstration  which  has 
added  a  good  many  millions  of  dollars 
to  the  public  debt  without  commen- 
surate, or,  in  fact,  any  real  benefits. 

The  Patients'  Interests 

BECAUSE  of  the  importance  of  our 
immigration  problem  from  a 
physico-medical  standpoint,  especially 
at  the  present  time,  we  want  to  call 
the  attention  of  the  medical  profes- 
sion to  the  other  half  of  the  profound 
truth  uttered  by  Dr.  James  B.  Her- 
rick  of  Chicago  before  the  annual  con- 
ference on  Medical  Education  and 
Hospitals,  Licensure  and  Public 
Health  at  Chicago  on  March  7th. 
when  he  said: 

"I  wish  at  the  outset  to  advance 
the  yroposition  that  in  any  dis- 
cussion of  the  relation  between 
specialist  and  general  practitioner 
there  is  a  third  party  to  be  con- 
;a?red,  namely,  the  patierr 
Furthermore,  his  rights  take  pre- 
cedence over  those  of  the  other 
two  parties." 


Dr.  Herrick's  subject  was  "Rela- 
tion Between  the  Specialist  and  the 
Practitioner,"  and  his  address  is 
printed  at  length  in  The  Journal  of 
the  American  Medical  Association  of 
April  9th,  1921. 

Speaking  as  he  was  before  a  body 
of  medical  men,  and  himself  a  mem- 
ber of  that  group,  it  was  perhaps  but 
the  natural  thing  for  Dr.  Herrick  to 
presume  that  his  auditors  were  fully 
versed  in  the  rights  of  the  patient  as 
between  him  and  the  general  practi- 
tioner, and  to  talk  to  his  hearers  more 
particularly  about  the  new  aspect  in- 
jected into  this  situation  by  the  en- 
trance of  the  third  party,  the  special- 
ist. All  well  and  good.  We  have  no 
quarrel  with  Dr.  Herrick. 

But  the  question  which  to  us  seems 
to  need  further  discussion  and  defini- 
tion, at  least  in  the  minds  of  a  great 
majority  of  us  who  plod  along  day 
after  day  as  best  we  can,  is,  what  con- 
sideration is  to  be  given  the  patient, 
speaking  generally,  and  just  what  are 
his  rights,  speaking  specifically? 

It  occurs  to  us  that  it  is  somewhat 
difficult  to  keep  within  the  bounds  of 
patient  interest  or  patient  rights  in 
our  personal  conduct  unless  we  know 
pretty  thoroughly  just  what  the  pa- 
tient's interests  and  rights  are,  and 
as  exactly  as  possible  what  one  en- 
gaged in  the  practice  of  medicine  or 
surgery  or  any  specialty  must  do  in 
order  to  merge  his  activities  and  his 
knowledge  with  patient  interest  and 
patient  rights. 

Perhaps  we  may  be  accused  of  being 
bumptious.  Indeed,  it  is  too  obvious 
for  discussion  that  every  medical  man 
knows  what  the  patient's  interests  are 
and  if  he  runs  afoul  of  patient's  rights 
he  can  employ  a  lawyer. 

However,  that  is  not  in  accord  with 
either  the  spirit  or  letter  of  the  law 
of  the  medical  profession.  There  is  a 
nice  distinction  between  legal  rights, 
by  which  most  men  measure  their 
conduct,  and  the  moral  and  profes- 
sional obligation  which  abides  with 
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medical  men  to  the  end  that  patient 
interest  shall  be  fully  subserved  in  all 
cases  as  far  as  humanly  possible.  Pa- 
tient interest  and  patient  rights  are 
two  very  distinct  things. 

Personally,  we  think  this  matter  of 
such  importance  as  to  merit  the  ear- 
nest study  of  the  profession.  This 
study  to  be  effective  involves  frank 
discussion  pro  and  con  in  order  that 
certain  fundamental  principles  shall  be 
carefully  set  up  for  the  guidance  of 
men  who  find  themselves  too  pre-oc- 
cupied  with  daily  duties  to  think  the 
proposition  through,  and  who  as  a 
consequence  dispose  of  each  patient 
in  the  easiest  way  as  mater  of  self- 
preservation. 

There  is  no  thought  of  professional 
malfeasance  in  this  statement.  But 
there  is  a  very  keen  appreciation  for 
the  fact  that  medical  men  are  human, 
and  that  in  the  actual  application  of 
their  knowledge  and  energies  they  suf- 
fer the  usual  human  limitations. 

Under  the  pronounced  motility  with 
which  human  affairs  proceed  now- 
adays, the  interests  of  the  individual 
patient  may  reasonably  be  expected 
to  change  with  equal  rapidity.  Cer- 
tainly, it  cannot  be  assumed  that  the 
patient's  interests  are  static,  and  that 
a  rule  of  conduct  prescribed  a  few 
hundred  years  ago  meets  the  require- 
ments of  the  situation  today,  or  that 
the  rule  of  today  will  be  the  absolute 
rule  of  tomorrow.  As  a  matter  of  fact, 
it  is  doubtful  whether  any  hard  and 
fast  methods  can  be  concocted  which 
will  guarantee  to  either  patient  or  pro- 
fession the  absolutism  of  a  sine  qua 
non.  To  sacrifice  dignity  of  expres- 
sion for  perfect  understanding,  we  feel 
that  discussion  of  this  problem  should 
be  constant  and  searching,  to  the  end 
that  the  individual  practitioner  may, 
like  the  good  old  house  cat,  always 
light  on  his  feet. 

Quite  naturally,  such  an  effort  pre- 
supposes a  broad  and  comprehensive 


plan  of  procedure.  In  order  to  suc- 
ceed that  plan  would  necessarily  have 
to  embrace  many  points  of  contact 
with  »and  knowledge  of  practically 
every  human  activity.  But  why  not? 
Is  such  a  thing  impossible? 

We  think  not.  There  is  no  more 
honored  body  of  men  anywhere  than 
the  medical  profession.  There  is  no 
more  studious  or  thoughtful  class  of 
men.  None  other  comes  into  more 
intimate  relation  with  all  the  people. 
Therefore,  their  opportunity  for  con- 
structive leadership  in  social  and  in 
economic  affairs  as  they  touch  private 
and  public  wellbeing  is  professedly 
obvious  and  real. 

We  believe  we  speak  the  desires  of 
Radiologists  everywhere  when  we  say 
that  it  is  their  high  purpose  to  pull 
a  laboring  oar  in  any  movement  that 
will  be  of  benefit  to  medical  science 
and  medical  men.  They  are  perhaps 
peculiarly  qualified  to  discuss  the  ques- 
ions  pointed  out  because  in  a  very 
large  way  they  act  as  specialist  con- 
sultant. 

It  may  be  too,  that  Radiologists 
have  just  a  little  bit  of  an  edge  on 
most  other  branches  of  the  profession 
in  what  may  be  termed  business  ex- 
perience, a  very  vital  thing  in  the  suc- 
cessful disposition  of  questions  per- 
taining to  public  relations.  Radiolo- 
gists as  a  class  must  mainain  very 
large  plant  investments  as  compared 
with  either  the  general  practitioner  or 
other  specialists,  and  must  necessarily 
give  considerable  thought  to  hour  cost 
of  operation,  scientific  management, 
etc.,  questions  too  often  considered 
"of  business — too  busy." 

In  view  of  all  which  the  suggestion 
seems  pertinent  that  here  is  an  im- 
portant section  of  the  general  profes- 
sional plan  where  the  Radiologists 
may  serve  faithfully  and  valuably  in 
conjunction  with  the  exposition  of 
the  scientific  side  of  their  relationship 
to  the  profession  and  the  public. 
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Dividing  Mass  Dosage 

UNDER  the  stress  of  producing 
results,  in  deep  therapy  espe- 
cially, where  the  opportunity  and  the 
need  are  so  great,  and  knowledge  and 
specific  technique  are  so  small  in  com- 
parison, the  Radiologist  is  too  apt  to 
err  on  the  side  of  over-dosage  rather 
than  under-dosage.  This  is  particu- 
larly true  in  malignant  growths  where 
the  dosage  must  be  heavy  if  first  re- 
actions produce  those  tissue  changes 
which  make  later  treatments  effective. 

The  Radiologist  very  often  finds 
himself  between  the  two  horns  of  a 
dilemma — whether  to  get  results  ad 
nauseum  or  to  run  the  risk  of  failing 
to  function  in  order  to  avoid  acute 
discomfort  on  the  part  of  the  patient. 

Talking  with  Dr.  E.  C.  Ernst  of  St. 
Louis  not  long  ago,  he  told  us  he  was 
dividing  mass  dosage  into  two  smaller 
doses,  the  second  but  a  few  days  re- 
moved from  the  first  in  point  of  time, 
in  an  effort  to  find  a  happy  medium 
on  this  proposition  if  possible.  While 
his  experiments  have  not  yet  been  ex- 
tensive enough  to  justify  a  sweeping 
assertion  as  to  their  ultimate  value, 
Dr.  Ernst  is  very  much  gratified  over 
the  results  thus  far  obtained. 

There  are,  of  course,  certain  cases 
where  a  division  of  dosage  is  neither 
advisable  nor  possible,  but  these  may 
be  set  aside  as  emergency  cases. 

It  is  not  our  purpose  here  to  dis- 
cuss technique.  That  will  come  in  due 
time  when  adequate  knowledge,  sup- 
ported by  case  histories,  has  been  ac- 
quired. Then  we  shall  have  something 
of  scientific  value  for  the  profession. 

In  the  meantime,  however,  we 
should  be  concerned  with  this  oppor- 
tunity to  give  the  public  tangible  mani- 
festation of  our  high  professional  con- 


ception of  patient  interest.  And  as 
we  proceed  in  future,  we  should  keep 
this  problem  graven  on  our  minds  in 
letters  of  fire,  because  when  we  shall 
have  devised  a  method  of  dividing 
mass  dosage  without  sacrificing  re- 
sults we  shall  have  gone  a  long  ways 
indeed  toward  the  popularization  of 
high  voltage  massive  x-ray  therapy. 

Perhaps  a  good  many  of  the  better 
thinkers  among  the  Radiologists  have 
been  working  along  this  line  for  some 
time  without  saying  anything  about  it. 
In  other  words,  they  have  probably 
been  proceeding  on  the  theory  that 
"silence  is  golden"  until  they  could 
say  something  definitely  good  about 
their  efforts. 

But  this  is  hardly  the  correct  view. 
We  feel  there  should  be  no  hesitation 
in  speaking  openly  about  a  theory  of 
this  kind  which  is  certainly  correct  in 
principle,  and  which,  if  we  under- 
stand the  progressive  scientific  spirit 
of  the  Radiological  profession  will 
eventually  be  proven  right  in  practice. 

There  can  be  no  serious  dispute  over 
the  proposition  that  the  line  between 
over  and  under-disage  is  a  very  deli- 
cate and  inconstant  thing.  Each  pa- 
tient presents  for  consideration  a  dif- 
ferently gradated  power  of  resistance, 
and  each  malignancy  also  sets  up  a 
varying  factor  depending  on  kind,  age 
of  patient,  stage  of  development,  etc. 
We  must  be  fully  conscious  of  all 
these  elements  which  are  not  subject 
to  exact  precision. 

But  there  are  certain  guiding  princi- 
ples in  this  matter  which  should  be 
discovered  and  evaluated.  With  these 
things  known,  every  Radiologist 
worthy  his  profession  will  be  able  to 
give  that  greater  individual  care  and 
study  which  will  relieve  his  ministra- 
tions of  needless  inhumanities. 
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Correspondence 


Dear  Editor: — 

I  note  in  the  "Department  of 
Technique"  of  the  Journal  of 
Radiology,  that  the  expressions 
"Antero-posterior"  and  "Lateral 
positions"  are  repeatedly  used  in 
reference  to  the  wrist. 

At  the  St.  Louis  meeting  of 
The  Western  Roentgen  Society 
in  IQl6,  I  called  attention  to  the 
lack  of  anatomic  accuracy  of  these 
expressions  when  applied  to  the 
hand  and  wrist,  and  want  to  again 
object  to  the  use  of  the  inaccurate 
and  vague,  when  we  have  amply 
terse  and  definite  terms  which  fit 
better  and  cannot  be  mistaken  in 
their  meaning. 

In  discussing  this  subject  with 
surgeons,  some  have  held  that  the 
radio-ulnar  direction  through  the 
wrist  joint  was  the  antero-pos- 
terior  direction,  while  others  con- 
sider that  the  dorso-palmar  direc- 
tion is  the  antero-posterior.  This 


inaccurate  way  of  description  has 
always  to  be  qualified,  whereas  if 
we  used  only  the  strictly  anato- 
mic method  of  describing  our 
technique,  etc.,  apologies  and  am- 
plification would  be  unnecessary. 

We  should  always  refer  to  the 
radio-ulnar  and  dorso-palmar  di- 
rections in  the  hand  and  wrist  and 
the  tibio-fibular  and  antero-pos- 
terior directions  in  the  knee  or  leg. 
This  is  particularly  necessary  now- 
adays when  so  many  of  us  are 
using  duplitized  films,  which  may 
be  interpreted  as  either  right  or 
left  (aside  from  markings  to  prove 
otherwise.) 

Those  of  the  readers  of  this 
who  know  me,  know  that  precis- 
ion has  long  been  my  watchword. 
I  am  a  crank  on  it,  and  I  am  proud 
of  it. 

Sincerely, 

T.  S.  TROSTLER. 
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Department   of  Technique 


A  Modification  of  Technic  For 
Radiographing  Upper  Molars 

By  C.  A.  LeMASTER,  D.  D.  S., 
St.  Louis,  Mo. 

JUST  two  factors  enter  into  the 
production  of  a  dental  radiogram: 
Proper  technic,  including  exposure 
and  development,  and  correct  angle. 
While  the  first  will  be  subject  to  the 
personal  views  and  preferences  of  the 
individual  roentgenologist,  and  may 
vary  within  considerable  limits  with- 
out in  any  manner  impairing  the  diag- 
nostic value  of  the  radiogram,  the  lat- 
ter, that  is  the  angle  of  incident  of  the 
Roentgen  rays  in  relation  to  the  film 
and  tooth,  may  not  vary  in  the  least 
without  seriously  detracting  from  the 
value  of  the  radiogram. 

The  well-known  law  which  governs 
this  may  be  concisely  stated:  The 


ROLL 


Fig.  3  Fig.  4 

angle  of  incident  of  the  normal  ray 
shall  strike  at  right  angle  the  plane 
which  exactly  bisects  the  angle 
formed  between  tooth  and  film — a  law 
to  which  there  is  no  exception. 

In  considering  this  rule,  we  readily 
learn  the  reason  which  renders  the 
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making  of  a  radiogram  of  the  upper 
molar  area  exceedingly  difficult  at 
times;  namely,  the  shadow  of  the 
zygomatic  arch  and  the  lower  margin 
of  the  maxillary  sinus  are  often  pro- 
jected over  the  molar  roots,  a  situa- 
tion which  occurs  with  annoying  per- 
versity precisely  in  those  cases  where 
a  clear  image  of  those  roots  is  very 
important.  Figures  1  and  2  illustrate 
this. 

Various  measures  have  been  sug- 
gested to  overcome  this  difficulty,  all 
of  which  may  be  classified  under  one 
group — the  deliberate  producing  of 
distortion,  in  such  a  manner  as  to 
throw  the  suspected  area  clear  from 
these  shadows.  This,  to  be  sure,  will 
often  furnish  a  radiogram  of  sufficient 
diagnostic  value,  but  unfortunately 
the  relation  of  the  various  structures 
of  the  tooth  appear  at  times  distorted 
to  a  confusing  extent.  Rather  than  do 
this  a  radiogram  is  very  frequently 
taken  in  normal  position,  and  just  as 
frequently  some  important  diagnostic 
features  are  entirely  overlooked. 

Bacterial  Fog 

XN  a  recent  visit  to  a  neighboring 
J.  radiologist,  we  were  shown  some 
plates  which  had  many  small  black 
spots  scattered  over  them.  This  called 
to  our  attention  the  fact  that  very 
little  publicity  had  been  given  to  this 
kind  of  fog. 

These  black  spots  are  characterized 
by  being  small  and  round  blackened 
spots,  occurring  in  various  locations 
through  the  plate,  the  center  of  each 
spot  being  very  dense  and  gradually 
fading  out  at  the  circumference.  Upon 
closer  observation,  especially  if  a 
magnifying  lens  is  used,  it  will  be  seen 
that  these  spots  are  made  up  of  many 
small  radiating  lines,  being  more 
closely  irsembled  toward  the  center 


from  which  the  lines  radiate  outward 
like  the  spokes  of  a  wheel. 

This  kind  of  fog  on  the  plate  is  due 
to  the  fact  that  in  the  process  of  man- 
ufacture the  gelatin  used  for  making 
the  emulsion  was  not  cooked  suffi- 
ciently to  kill  all  of  the  spores  con- 
tained in  the  gelatin.  After  the  emul- 
sion had  been  coated  on  the  plate, 
these  spores  slowly  developed  into 
living  bacteria.  These  bacteria  are  of 
the  aerobic  type  and  slowly  oxidize 
the  silver  of  the  emulsion  found  in 
their  vicinity.  Of  course,  this  oxidiza- 
tion has  the  same  effect  on  the  silver 
as  though  it  were  exposed  to  light,  so 
after  the  plate  is  developed  these  in- 
tense black  spots  show  distinctly,  in- 
terfering with  the  image  cast  upon 
the  plate  at  the  time  of  the  examina- 
tion. 

A  New  Method  Of  Illumination 
for  Plates  and  Films 

J.  DeVOINE  GUYOT,  M.  D. 
Bucklin,  Mo. 

I WISH  to  present  to  the  profession 
a  new  method  that  I  have  found 
extremely  useful  in  soft  tissue  work, 
and  with  plates  and  films  that  are 
flat  and  lacking  in  detail..  It  is  also 
very  useful  in  all  classes  of  dental 
work. 

Load  an  unexposed  plate  in  a  cachet 
or  other  holder,  carry  it  into  the  sun- 
light and  expose  it  to  the  direct  rays 
of  the  sun  for  several  minutes..  Do 
not.  use.  the.  sunlight,  that,  passes 
through  the  window  glass  or  wire 
screen,  and  be  careful  to  expose  the 
whole  plate  at  once,  otherwise  it  will 
be  mottled. 

After  the  plate  has  been  exposed 
to  the  direct  sunlight,  put  it  away 
in  an  even  subdued  light,  being  care- 
ful that  there  are  no  shadows  cast  on 
it  by  objects  close  to  it. 


Allow  it  to  remain  several  days  in 
this  light;  this  is  the  seasoning  pro- 
cess, and  the  emulsion  should  present 
a  sea  green  color. 

The  plate  is  now  used  exactly  as 
the  ground  or  opalescent  glass  of  the 
ordinary  illuminating  boxes,  but  you 
will  be  surprised  how  much  more  de- 
tail it  will  put  in  your  plate  or  film. 

When  using,  put  the  emulsion  side 
of  the  plate  or  film  next  to  the  emul- 
sion side  of  the  screen  plate,  and  for 
dental  films  a  useful  procedure  is  to 
use  a  plain  glass  to  cover  over  the 
films  after  they  have  been  placed  in 
position.  They  can  then  be  examined 
before  any  ordinary  electric  light. 

Plates  that,  under  ordinary  form  of 
illumination,  are  so  thin  and  flat  as  to 
be  useless,  frequently  become  good 
working  plates  when  examined  by  this 
method. 

In  a  recent  case,  which  was  the 
basis  of  a  legal  procedure,  the  radio- 
graph which  was  obtained  at  the  time 
of  the  accident  was  so  flat  as  to  be 
useless..  By  the  use  of  this  method, 
it  showed  detail  enough  to  be  easily 
read..  As  this  was  the  only  plate  that 
could  be  obtained  it  was  very  im- 
portant.. No  doubt  such  occasions 
will  often  arise,  or  the  patient  may  live 
at  a  distance  and  another  exposure 
obviated. 

I  related  the  method  to  Dr.  H.  J. 
Ravold  of  St.  Joseph,  Mo.,  at  a  recent 
meeting  and  he  has  since  written  me 
that  he  is  enthusiastic  regarding  its 
use,  in  the  type  of  plate  and  film  sug- 
gested. 

Of  course,  the  perfect  plate  or  film 
does  not  require  this  method  of  il- 
lumination, nor  is  it  desirable  in  a  very 
dense  plate  but  in  its  field,  I  believe 
it  superior  to  anything  now  in  use. 
It  is  at  least  worth  trying,  and  the  ex- 
pense of  making  is  but  a  trifle. 

I  commend  it  to  your  consideration. 
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A  Simple   Device   of  Mastoid 
Radiography 

J.  H.  Dempster,  M.  D.,  F.  A.  C.  P. 
Detroit,  Mich. 

THIS  consists  of  a  block  of  wood 
16x10x1  ^4-inch  supported  at 
each  end  by  cross  pieces,  which  give 
the  proper  angle  for  mastoid  work, 
chiseled  out  so  as  to  admit  a  cassette 
namely  twenty-three  degrees  from  the 
horizontal.  The  face  of  the  block  is 
6x8  inches,  which  size  is  sufficient  to 
permit  of  easy  insertion  of  a  cassette 
capable  of  taking  a  5x7-inch  dupli- 
tized  film.  The  block  is  faced  with 
sheet  aluminum  one  millimeter  in 
thickness  and  on  it  are  drawn  lines 
indicating  the  position  of  the  film 
within  the  cassette. 


In  the  upper  right  hand  corner 
there  is  a  rotating  marker  with  the 
letters  L  and  R.  The  patient's  head 
is  placed  in  position  with  the  mastoid 
being  radiographed  centered  over  the 
cassette  with  the  penna  of  the  ear 
drawn  forward. 

The  head  is  immobilized  by  means 
of  a  piece  of  gauze  or  cotton  ban- 
dage attached  as  indicated  in  the  de- 
vice.   When  the  right  mastoid  is  be- 


ing taken  the  marker  is  rotated  so  as 
to  bring  the  letter  R  over  tne  upper 
ngnt  hand  corner  ot  the  plate  ana  the 
patient's  head  is  turned  to  the  oppo- 
site side  with  the  ear  drawn  lorward 
and  immobilized  by  roller  bandage 
fastened  over  the  upper  mastoid  re- 
gion, in  making  a  radiograph  of  the 
left  mastoid,  the  head  is  reversed 
and  the  markers  rotated  so  that  the 
letter  L  replaces  the  R.  The  position 
of  the  letters  R  and  L  facilitates  the 
orientation  of  the  film  for  reading. 

A  pair  of  double  screen  cassettes 
capable  of  handling  5x7  duplitized 
films  are  used.  The  exposure  is  much 
shortened  as  compared  with  doing  the 
work  without  screens.  The  following 
technic  works  well  with  average 
adults:  five  seconds  exposure;  four- 
inch  spark  gap;  twenty-five  milli- 
ampere  current;  twenty-four  inch  dis- 
tance, or  a  compression  cone  may  be 
used. 

The  radiographs  are  made  with  a 
vertical  central  ray  centered  over  the 
central  portion  of  the  plate  as  indi- 
cated by  the  cross  in  the  drawing. 
This  device  lends  itself  admirably  to 
stereoscopic  work.  There  is  a  further 
advantage  that  the  radiographer  is 
able  to  furnish  the  aurist  along  with 
his  typewritten  report  a  pair  of  films 
showing  the  mastoid  under  examina- 
tion, likewise  the  opposite  mastoid 
for  comparison.  It  is  possible  to  ob- 
tain a  screen  with  a  grain  so  fine 
as  to  be  practically  a  negligible  factor. 
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The  purpose  of  this  department  is  to  furnish  its  readers  a  succinct 
epitome  of  current  interesting  articles  and  books.  We  will  be  glad  to 
review  articles  which  have  been  presented  for  publication  or  any  manu- 
script or  book  sent  us. 


Roentgen  Ray  Studies  of  Bronchial 
Function,  by  J.  G.  M.  Bullowa,  M. 
D.,  and  Charles  Gottlieb,  M.  D., 
New  York.  Am.  Jr.  Med.  Sci.,  July, 
1920,  p.  98. 

CREDIT  for  the  early  use  of  bis- 
muth in  injecting  bronchi  and 
lung  cavities  for  clinical  study 
must  be  given  by  this  admirable  work 
done  upon  dogs.  The  following  ob- 
servations were  recorded  by  the 
authors : 

1.  If  the  left  diaphragmatic  bron- 
chus and  its  branches  are  injected,  it 
is  seen  to  move  laterally  with  each 
pulsation  of  the  heart. 

2.  A  peristaltic  action  of  the  bron- 
chial muscles,  which  seems  adequate 
to  empty  them  without  invoking  cili- 
ary movement. 

3.  The  action  of  adrenalin,  benzyl, 
benzoate,  ether  and  muscarin  have 
been  observed  by  this  roentgen  ray 
method. 

Attention  is  called  to  an  abstract 
of  an  article  in  the  April  issue  of  this 
Journal.  Drs.  Lynch  and  Stewart  of 
New  York  City  published  some  ex- 
cellent studies  on  the  human  living 
being  covering  these  same  points  and 
going  farther  at  least  in  the  clinical 
adaptation  of  this  method  of  study. 
By  priority  of  publication  Dr.  Bul- 
lowa's  work  antedates  this  one,  and 
historical  accuracy  at  least  justifies 
us  in  giving  him  credit  for  this  one 
observation  before  Drs.  Lynch  and 
Stewart. 

— E.  W.  ROWE. 


The  Use  of  Agar-Agar  in  Gastro-  In- 
testinal Roentgen  Ray  Work.  John 
Tucker,  M.  D.,  Cleveland.  Jour,  A. 
M.  A.,  April  16,  1921. 

ROENTGEN  RAY  clinics  have 
universally  adopted  buttermilk  as 
a  vehicle  for  bismuth  or  barium 
salts  in  gastro-intestinal  work.  The 
difficulties  are  (1)  expense,  (2)  inac- 
cessibility, and  (3)  need  of  refrigera- 
tion. From  a  physical  standpoint  other 
vehicles  are  better.  Certain  colloids 
are  far  preferable.    Agar-Agar  is  the 


most  convenient.  It  has  been  tried 
out  in  the  Department  of  Health  of 
the  B.  F.  Goodrich  Co.,  of  Akron.  A 
0.4  per  cent  solution  of  the  powdered, 
Hake  or  shredded  laboratory  agar- 
agar  in  filtered  water  made  a  colloidal 
vehicle  of  almost  satisfactory  consist- 
ency. 

The  method  of  preparation  is 
himple.  To  a  2-liter  flash  containing 
1,000  c.c.  of  filtered  water  (plus  10 
c.c.  to  allow  for  evaporation)  are 
added  4  gm.  of  agar-  agar.  A  cotton 
plug  is  used  as  a  stopper,  and  the 
water  is  boiled  until  all  agar-agar  is 
dissolved.  This  takes  five  to  ten  min- 
utes. The  flask  is  then  put  in  a  cool 
or  cold  place,  and  within  six  hours  is 
ready  for  use.  For  stock,  several 
flasks  of  the  solution  should  be  pre- 
pared at  the  same  time. 

The  amount  used  varies  with  the 
thickness  of  the  patient.  From  350 
to  400  c.c.  of  the  agar-agar  and  180 
to  250  gm.  of  chemically  pure  barium 
sulphate  is  average. 
ADVANTAGES— 

1.  Ease  in  preparation. 

2.  Stable  qualities  (the  solution  is 
sterile.) 

3.  Uniformity  of  suspension. 

4.  Lack  of  gastric  symptoms  after 
ingestion. 

5.  Lack  of  expense. 

6.  Clarity  of  shadow  of  fluoroscope 
or  roentgen  ray  plates. 

— E.  W.  ROWE. 


Roentgen  Ray  Treatment  of  Cutan- 
eous Cancer.  H.  H.  Hazen,  M.  D., 
Washington,  D.  C.  Journal  A.  M. 
A.,  April  30,  1921. 

THIS  is  an  attempt  to  show  what 
has  been  done.  The  value  of 
this  therapeutic  agent  has  been 
overstated  by  its  friends.  However, 
some  do  not  properly  estimate  its 
value.  This  report  is  founded  on  ob- 
servations on  private  cases.  About 
half  have  been  followed  with  the 
microscope. 

The  most  important  are  the  prickle- 
cell  and  basal-cell  growths.   The  for- 
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mer  tend  to  form  metastases  and  the 
latter  do  not.  Pathologically  the 
prickle-cell  cancer  consists  of  large 
cells  that  take  acid  stain  with  avidity, 
and  there  are  always  epithelial  whorls 
present.  In  basal  cell  growths  the  in- 
filtration is  less  deep,  the  alveoli  are 
smaller,  the  cancer  cells  are  smaller 
and  take  a  basic  dye;  in  addition,  no 
epithelial  whorls  are  present. 

Sarcoma,  malignant  moles,  and  xer- 
oderma pigmentosum  have  been  suc- 
cessfully treated.  The  majority  of  the 
cases,  however,  are  either  basal-cell  or 
prickle-cell  cancer. 

Of  the  basal  cell  cancers,  147  were 
treated.  Sixty-one  were  men  and 
forty-three  women.  In  seventy-seven 
the  cancer  sprang  from  keratoses,  in 
eleven  from  congenital  warts  or  fibro- 
epitheliomas,  in  three  from  pig- 
TABLE  II. 


mented  moles, 
slight  trauma. 


in  six  from  constant 


TABLE  I.— Results  of  Treatment. 

Number  Cases 

3  years   16 

2  years   17 

1  year   39 


72 


Well 
Well 
Well 


Relapses  cured   4 

Relapses  healed   2 

Healed    41 


Not  cured   16 


A  study  of  the  cases  shows 
neither  the  age  nor  the  sex  had 
bearing  on  the  result. 
Results  of  Treatment  on  Various  Types  of  Lesion. 

Recurrence 


that 
any 


Well 
5 
44 
1 

12 
9 
1 


Healed 

22 

12 
5 


Healed 


rhere  cartilage  is  involved, 


Cured  Healed 


Type  Total 

Superficial  plaque   5 

Rolled  edge   80 

Deep  ulcer   9 

Superficial  nodule   28 

Deep  plaque  or  nodule   22 

Morphia-like    1 

Cicatrizing    2 

Basal  cell  cancers  on  the  eyelids  and  the  ears, 
have  notably  resisted  treatment. 

TABLE  III.— Location  of  Growths  and  Effect  of  Treatment. 

Recurrences 

Location  No. 

Scalp    1 

Forehead   4 

Left  Temple   6 

Right  Temple   1 

Right  outer  canthus   1 

Left  outer  canthus   1 

Right  inner  canthus   3 

Left  inner  canthus   0 

Nose   14 

Right  nasal  fold  (facial)   2 

Left  nasal  fold  (facial)   2 

Right  nasal  labial  fold   0 

Left  nasal  labial  fold   0 

Upper  lip   2 

Lower  lip   0 

Right  cheek   5 

Left  cheek   12 

Chin    4 

Right  neck   4 

Left  neck   4 

Back   2 


Failed 

*7 
4 


Chest  .... 
Hand  .... 
Elbow  . . . 
Left  ear.. 
Right  ear, 


Page  Forty-one 


1 

3 
1 
0 
0 

72 


Cases 

Healed 

Failures 

Total 

0 

0 

1 

1 

1 

6 

2 

0 

9 

4 

2 

7 

1 

0 

2 

2 

0 

5 

3 

8 

1 

1 

10 

27 

1 

4 

0 

4 

1 

1 

1 

4 

0 

3 

0 

1 

7 

16 

3 

18 

0 

0 

4 

1 

0 

5 

0 

0 

7 

0 

0 

3 

0 

0 

1 

0 

0 

i 

0 

0 

i 

12 

1 

4 

1 

2 

3 

41 

16 

147 
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TABLE  IV. — Results  with  no  treatment,  and  with  various  types  of  treatment. 

Relapses 

No.  of  Cases                                      Cures        Healed    Healed  Failures 

No  treatment                                              52             34             3  7 

Excised                                                          5               1            ..  0 

Cautery                                                         3              2            ..  1 

Roentgen  ray                                                3               1             2  6 

Radium                                                          4              3             1  2 

67  41  6  16 

Table  V. — Number  of  Treatments  Required  to  Heal  Lesions. 

Type  of  Lesion —  Treatments — 

1  2  3  4  5  6  Many 

Superficial  plague   2  3 

Rolled  edge   3  37  17  4         2  2 

Deep  ulcer   ..  1  1 

Superficial  nodule   2  3  15  4 

Deep  nodule   1  4  2  1  4  3.. 

Morphia-like    1  0 

Cicatrizing    . .  2 


8         48         37  10         6         3  2 


Fifteen  patients  with  prickle-cell 
cancer  were  treated.  Three  originated 
from  keratoses,  two  from  scars  and 
two  from  undiagnosed  dermatoses. 
Four  were  permanently  cured;  three 
healed  under  treatment,  although  it 
is  too  early  to  say  the  patients  are 
well;  and  eight  were  not  in  the  slight- 
est degree  influenced. 

The  Question  of  Dosage 

In  practice,  if  the  first  dose  has  no 
beneficial  effect,  the  second  dose  is 
always  made  considerable  heavier. 

The  Question  of  Filtration 

No  filters  is  best. 

Outlook  for  the  Future 

Heavier  apparatus  not  of  benefit  to 
superficial  cancers. 


Cosmetic  Effects 

Excellent.  Fifteen  cases  with  slight 
telangiectasia. 

Comparison  of  Methods 

The  treatment  of  basal-cell  cancer 
with  carbon-dioxide  snow,  the  electric 
needle,  spuerficial  curettage  and  burn- 
ing with  superficial  caustics,  is  men- 
tioned only  ;to  be  condemned.  IA 
skilled  surgeon  can  operate  and  give 
excellent  results,  but  a  less  skilled  sur- 
geon cannot  equal  the  roentgenolo- 
gists. Surgery  clears  it  up  rapidly, 
but  often  does  not  remove  enough. 

There  is  every  reason  to  believe 
that  the  action  of  radium  is  the  same 
as  the  roentgen  ray.  The  five  treated 
that  refused  to  heal  also  refused  to 
yield  when  radium  was  used. 

— E.  W.  ROWE. 


A  New  Intestinal  Tube,  with  Remarks 
On  Its  Use  In  a  Case  of  Ulcerative 
Colitis.  Max  Einhorn,  New  York. 
American  Jour,  of  Med.  Sci.,  p.  546. 

DR.  EMHORN  has  been  using  a 
long-jointed  tube  that  passes  en- 
tirely through  the  intestinal  tract. 
It  is  fifteen  to  twenty  feet  long  and 
8  mm.  in  circumference.  The  end  of 
it  is  the  usual  duodenal  tube  with  a 
metal  fitting  and  thread.  Aspiration 
is  possible  only  at  1  and  2  meter 
lengths.  The  tube  is  entered  a  section 
at  a  time,  and  additional  lengths  are 
screwed  on.  It  can  be  fed  in  by  the 
touch  or  the  roentgen  ray  to  guide  it. 
It  is  well   borne.    It   permitted  the 


lavage  and  necessary  treatment  in  a 
case  of  ulcerative  colitis  and  eliminat- 
ed an  operation.  Perforation  of  the 
intestine  is  not  likely. 

— E.  W.  ROWE. 


Keen's  Surgery.  W.  B.  Saunders  Co., 
Pubr.  Vol.  VIII. 

THIS  supplementary  volume  to 
Keen's  "Surgery"  has  recently 
been  received.  In  general  it  may 
be  said  that  it  gathers  up  the  loose 
ends  of  an  advanced  field  in  science. 
Surgery  has  many  new  chapters  de- 
veloping. This  book  in  a  remarkable 
way  has  surveyed  the  recent  contribu- 
tions to  the  specialty,  and  has  col- 
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lected  a  series  of  monograms  on  the 
latest  subjects  and  new  problems.  It 
will  be  eagerly  read  by  those  inter- 
ested in  that  which  is  fast  becoming 
standard. 

There  are  two  chapters  which  will 
interest  the  roentgenologist.  (1)  Chap- 
ter LIV,  "Radium  in  the  Treatment 
of  Malignant  and  Other  Diseases," 
bv  William  Duane,  A.  M.,  M.  D.,  and 
Robert  B.  Greenough,  A.  B.,  M.  D., 
Hoston.  (2)  "The  Technical  and  Clini- 
cal Use  of  the  X-Ray,"  by  Lewis 
Gregory  Cole,  M.  D.,  and  Joseph  M. 
Steiner,  M.  D.,  New  York. 

The  first  chapter  is  an  able  review 
of  the  laws  and  principles  of  radio- 
activity, methods  of  treatment, 
methods  of  estimating  doses,  etc.,  to 
gether  with  a  second  part  aiming  to 
cover  the  field  of  radiotherapy.  The 
following  general  summary  by  the 
author  will  give  insight  into  the  value 
of  the  article. 

1.  In  the  treatment  of  carcinoma 
the  destructive  action  of  radium  rays 
on  cancer  tissue  is  beyond  dispute.  If 
the  cancer  tissue  is  superficial  and 
not  of  too  great  extent  it  can  be 
locally  destroyed. 

2.  If  the  disease  has  already  ex- 
tended by  infiltration  or  by  metastasis 
to  the  deeper  tissues,  the  effects  of 
deep  radiation  are  rarely  if  ever  cura- 
tive. 

3.  A  differential  action  of  radium 
on  cancer  tissue,  such  that  the  carci- 
noma cells  are  destroyed  without  any 
destruction  of  the  stroma  or  of  the 
surrounding  healthy  tissues,  is  still  a 
matter  of  discussion. 

4.  The  radical  cure  of  cancer  de- 
mands the  removal  or  destruction  of 
the  local  point  of  origin  of  the  disease, 
together  with  the  tissues  known  to  be 
first  involved  by  infiltration  or  metas- 
tasis. 

5.  Radium  can  in  some  instances 
produce  the  local  destruction  of  the 
primary  tumor,  but  must  be  supple- 
mented by  operation  upon  the  regional 
area  of  metastasis  if  a  radical  cure  is 
to  be  obtained  in  any  case  where 
metastasis  has  taken  place. 

6.  Since  radium  treatment  is  not 
painful  and  does  not  confine  the  pa- 
tient to  a  hospital,  it  can  be  applied 
promptly  for  suspicious  but  doubtful 
lesions,  where  operation  would  not  be 
justified. 

7.  In  cancer  in  certain  locations, 
where  radical  operation  has  yielded 


unsatisfactory  results,  as  in  cancer  of 
the  cervix  of  the  uterus  and  cancer 
of  the  tongue  and  mouth,  the  destruc- 
tion of  the  local  lesion  by  radium, 
supplemented  in  certain  cases  by  the 
surgical  removal  of  the  regional  lym- 
phatics, offers  advantages  which  may 
yet  prove  superior  to  purely  operative 
treatment. 

8.  Tumors  other  than  carcinoma 
show  varying  susceptibility  to  radio- 
therapy. Certain  types  of  sarcoma, 
lymphosarcoma,  the  teratomata,  ovar- 
ian and  testicular  tumors,  and  the 
mixed  tumors  of  the  salivary  glands, 
all  appear  to  be  affected  favorably  by 
radium  when  direct  application  can 
be  made.  When  deeply  placed  these 
effects  are  not  so  evident. 

9.  The  non-malignant  hypertrophic 
diseases  of  the  skin  and  mucous  mem- 
branes— the  keratoses,  papillomas, 
leukoplakia,  keloid  and  nevi — are  fav- 
orably influenced  by  radiotherapy.  In 
many  cases  a  brief  and  mild  treatment 
definitely  destroys  the  lesion.  In  some 
inflammatory  conditions  also  (eczema, 
lupus)  favorable  results  are  obtained. 
In  many  other  skin  diseases  radio- 
therapy has  been  attempted  without 
conclusive  results. 

10.  In  gynecologic  practice  radium 
has  proved  of  the  greatest  value  in  the 
treatment  of  uterine  fibroids,  certain 
types  of  uterine  hemorrhages,  rys- 
menorrhea,  endometritis,  kraurosis 
vulvae,  and  urethral  caruncle. 

11.  The  value  of  radiotherapy  in 
leukemia  and  other  blood  diseases 
and  in  malignant  lymphoma  or  Hodg- 
kin's  disease  is  beyond  question.  Al- 
though the  benefits  are  often  tempor- 
ary, the  improvement  is  apparently 
more  marked  than  with  other  methods 
of  treatment. 

12.  The  medicinal  use  of  radium 
and  radio-active  substances,  as  in 
drinking  water,  is  not  yet  established 
on  reliable  grounds.  The  amount  of 
radio-activity  thus  obtained  would 
appear  to  be  of  infinitesimal  value. 

The  chapter  dealing  with  x-ray 
covers  very  well  the  gastro-intestinal 
tract.  The  briefest  mention  is  made 
of  other  important  systems  of  the 
body.  Practically  nothing  is  said  of 
x-ray  therapy. 

One  point  is  of  interest.  Writers  of 
surgery  are  calling  more  and  more  on 
authorities  in  roentgenology  for  ex- 
pert knowledge  in  the  specialty.  No 
longer  does  a  careful  surgeon  try  to 
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make  his  own  summary  and  deduc- 
tions of  all  that  is  worth  while  in  a 
branch  that  has  grown  beyond  his 
knowledge  or  experience. 

— E.  W.  ROWE. 


Physiological  Action  of  and  Thera- 
peutic Indication  for  the  X-Rays. 
Dr.  J.  H.  Dempster,  M.  D.,  F.  A.  C. 
P.,  Detroit,  Michigan.  J.  Michigan 
State  Medical  Society,  April,  1921. 

A BRIEF  HISTORY  of  the  de- 
velopment of  modern  deep 
therapy  is  considered  after 
which  the  author  takes  up  a  discussion 
of  the  effect  of  the  x-rays  on  the  tis- 
sues, mentioning  not  only  the  histo- 
logical changes  occurring,  but  also  the 
important  part  played  by  ionization  of 
the  tissues. 

He  makes  the  statement  that  the 
effect  of  x-rays  upon  the  living  cell  is 
first,  stimulation;  second,  inhibition, 
and  third,  destruction.  The  destructive 
action  is  the  one  depended  upon  in 
the  treatment  of  malignant  new 
growths. 

Brief  mention  is  made  of  the  recent 
technique  brought  out  by  the  Ger- 
man radiologists,  but  in  describing  this 
the  author  has  neglected  to  state  the 
difference  in  the  method  of  measur- 
ing the  voltages  in  Gerany  as  com- 
pared with  the  method  employed  in 
America.  This  leads  one  to  think  that 
the  German  technique  is  much  more 
advanced  over  the  American  technique 
than  the  actual  facts  prove. 

A  brief  discussion  is  given  of  the 
effect  of  the  x-rays  and  radium  upon 
different  conditions  which  are  amen- 
able to  treatment,  including  radiation 
treatment  of  enlarged  tonsils. 

1.  The  x-rays  may  be  used  with 
stimulating,  inhibiting  or  destructive 
effect  at  will  of  the  x-ray  therapist. 

2.  Their  physiological  action  de- 
pends upon  their  ionizing  properties. 

3.  Malignant  cells  resemble  em- 
bryonic cells  so  far  as  being  effected 
by  the  x-rays  and  radium  is  concerned. 
The  destructive  effect  of  these  agents 
depends  largely  upon  the  power  to 
produce  an  olbiterative  endarteritis. 

4.  The  x-rays  have  a  large  field  of 
usefulness  in  pre-operative  and  post- 
operative treatment  of  malignancy. 

5.  Among  the  pathological  condi- 
tions, which  respond  favorably  to 
x-ray  therapy,  may  be  mentioned; 
Uterine  fibroids,  especially  the  sub- 
serous and  submucous  type,  uterine 
hemorrhages,     leukemias,  hyperthy- 


roidism, tuberculous  adenitis,  epithe- 
liomias  and  various  dermatoses. 

6.  X-ray  dosage  has  been  recom- 
mended as  pre-operative  measure  in 
increasing  the  coagulability  of  the 
blood  and  in  reducing  the  metabolic 
rate  in  thyroid  cases,  thereby  render- 
ing them  good  operative  risks. 

7.  The  x-rays  have  been  employed 
with  success  in  reducing  hypertro- 
phied  tonsils. 

—A.  F.  TYLER,  M.  D. 


Diagnostic  Experience  with  Artificial 
Pneumoperitoneum.  Faschingbauer, 
H.  and  Eisler,  F.  Wiener  Klinische 
Wochenschrift,  1920,  xxxiii,  853. 

GAS  INFLATION  of  the  abdomen 
as  a  diagnostic  aid  was  first  car- 
ried out  by  Weber,  Lorey,  Meyer- 
Betz,  and  Rautenberg.  Rautenberg's 
work  was  confined  to  cases  of  ascites 
in  which  he  supplanted  the  extracted 
fluid  with  oxygen.  Goetze,  who  has 
done  much  to  perfect  the  technique  of 
the  method,  was  the  first  to  subject 
his  technic  to  surgical  tests. 

Although  the  Viennese  hospitals 
were  rather  conservative  in  taking  up 
gas  inflation,  they  now,  as  a  result  of 
considerable  experience,  have  adopted 
a  definite  technique. 

For  several  days  prior  to  the  ex- 
amination the  intestines  are  kept  well 
evacuated;  no  food  is  given  on  the 
day  of  examination  and  immediately 
before  the  examination  the  patient  is 
directed  to  empty  his  bladder.  A  sub- 
cutaneous injection  of  morphine  is 
given  and  the  patient  is  placed  on  an 
x-ray  table  which  can  be  tipped  to  any 
angle.  He  is  then  screened  in  the 
dorsal  position  to  ascertain  the  amount 
of  gas  in  the  gastrointestinal  tract. 
Unless  contraindicated  by  adhesiorr- 
the  site  of  election  for  inflation  is 
^.bout  3cm.  below  the  navel  anc. 
mrough  the  center  of  the  right  or  leii 
rectus  muscle.  The  solidity  of  thr 
muscle  at  this  site  insures  a  good 
closure  after  withdrawal  of  the  needle. 
Under  local  anesthesia  a  fine,  sharp- 
pointed,  injection  needle  8  cm.  long 
is  passed  through  the  muscle.  On 
reaching  the  posterior  sheath,  which 
is  determined  by  the  increased  re- 
sistance, the  needle  is  connected  with 
a  Franck's  pneumothorax  apparatus 
which  injects  the  gas  under  a  pres- 
sure of  300  cm.  of  water.  The  rectus 
sheath  and  peritoneum  are  pierced  and 
the  gas  is  allowed  to  enter  the  peri- 
toneal cavity  under  observation  with 
the  fluoroscope. 
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From  1.5  to  3.1  liters  are  insufflated 
according  to  the  size  of  the  cavity,  the 
tenseness  of  the  abdominal  walls,  and 
the  sensitiveness  of  the  patient.  The 
needle  is  then  removed.  After  the 
screen  examination  a  slightly  large 
needle  is  introduced  under  screen  con- 
trol and  the  greater  part  of  the  oxygen 
is  allowed  to  escape.  Leaving  the  gas 
in  the  cavity  causes  the  patient  con- 
siderable discomfort.  Spontaneous  re- 
sorption does  not  take  place  under 
four  to  six  days,  and  in  some  cases 
not  before  several  weeks. 

Occasionally  a  slight  increase  in 
temperature  was  noticed  and  in  two 
cases  a  cutaneous  emphysema  resulted 
from  the  puncture.  There  is  prac- 
tically no  danger  of  gas  embolism  or 
infection  if  the  author's  technique  is 
followed.  Injury  to  the  intestines  at 
the  site  of  adhesions  is  hardly  pos- 
sible if  the  insertion  is  made  under 
screen  control. 

Insufflation  is  contraindicated  in 
patients  with  acute  inflammatory  con- 
ditions of  the  peritoneum  and  in  dis- 
eases where  an  increase  of  the  intra- 
abdominal pressure  is  undesirable. 

The  patient  should  be  screened  in 
various  positions.  First,  with  the  head 
high  and  low;  second  and  third,  the 
left  and  right  lateral  positions  with 
the  same  variations.  The  transition 
from  one  position  to  the  other  must 
be  made  slowly  with  continuous  roent- 
genocopy;  special  attention  is  paid  to 
the  various  changes  in  form  and  posi- 
tion of  the  organ.  Fourth,  knee  chest 
position,  right-left  and  left-right. 
Fifth,  standing  position. 

By  way  of  contrast  the  stomach  is 
often  distended  with  effervescent 
powder  and  the  colon  by  insufflation. 
Various  difficulties  arise  in  the  inter- 
pretation of  the  x-ray  picture.  The 
organs  following  the  law  of  gravity 
and  their  own  elasticity  often  mani- 
fest changes  in  shape  and  position 
which  make  it  difficult  to  distinguish 
between  the  normal  and  pathologic. 

Gas  dilatation  of  the  stomach  and 
colon  gives  an  unusual  view  of  the 
liver,  especially  of  the  diaphragmatic 
surface.  Its  size  and  form  are  best 
judged  with  the  patient  upright.  The 
right  lobe  is  made  out  most  clearly 
in  the  dorsal,  left  diagonal,  upright 
position.  If  there  are  no  adhesions, 
the  organ  is  separated  from  the  ab- 
dominal wall  and  diaphragm.  The 
smooth  surface  of  the  normal  liver 
is  shown  by  very  distinct  shadow 
boundaries.   The  liver  is  very  pliable 


and  often  as  a  result  of  increased 
intra-abdominal  pressure  may  give  ap- 
pearances suggesting  pathologic  con- 
ditions. An  increase  in  size  is  readily 
made  out  and  if  there  is  an  increase 
in  the  consistency  of  the  organ  this 
is  expressed  by  a  loss  of  the  normal 
changes  in  shape;  the  upper  surfaces 
retain  their  convexity. 

Insufflation  is  of  more  advantage 
from  the  diagnostic  point  of  view  in 
conditions  difficult  to  recognize  clini- 
cally, such  as  atrophic  diseases  of  the 
liver.  In  atrophic  cirrhosis  the  finely 
uneven  surface  of  the  liver  causes  the 
normally  distinct  margin  of  the  liver 
shadow  to  become  blurred.  If  a  dis- 
eased focus  is  near  the  surface  of  the 
liver,  a  definite  aid  to  diagnosis  is  ob- 
tained. This  is  of  unusual  importance 
in  the  search  for  metastatic  growths. 
Abdominal  inflation  offers  no  special 
advantage  in  diagnosing  diseased  con- 
dition of  the  gallbladder. 

The  spleen  can  readily  be  made  out; 
the  notch,  the  smooth  posterior  mar- 
gin, and  the  hilus  are  not  infrequently 
seen  quite  clearly.  This  organ  has  not 
the  pliability  of  the  liver  and  changes 
in  size  are  readily  discernable. 

No  distinct  advantage  has  been 
gained  by  insufflation  in  diagnosing 
pathologic  conditions  of  the  gastroin- 
testinal tract.  The  lower  portion  of 
the  stomach  may  at  times  be  clear,  but 
the  fundus  and  cardia  are  generally 
not  seen.  If  the  stomach  is  dilated, 
its  posterior  wall  may  be  seen  above 
the  liver  shadow  and  peristaltic  move- 
ments easily  followed.  Peristalsis  at 
the  antrum  may  be  recognized  by  a 
gradually  decreasing  wave  running  to- 
ward the  pylorus  and  disappearing  at 
that  point.  If  the  pylorus  is  open  it 
also  appears  in  the  form  of  a  small 
ring. 

The  combined  method  of  gas  dis- 
tension and  insufflation  often  gives 
valuable  data  in  the  diagnosis  of  gas- 
troectane  and  gastroptosis.  The  small 
intestines  are  generally  forced  into 
the  lower  abdomen  by  the  gas  and 
are  not  easily  distinguished.  The  first 
part  of  the  colon  may  be  readily  made 
out  in  the  left  lateral  position,  espe- 
cially after  contrast  insufflation.  The 
transverse  colon  is  seen  in  the  right 
lateral  position.  The  descending  colon 
is  difficult  to  make  out  as  is  also  the 
sigmoid,  which  is  covered  by  the  bony 
pelvis  in  all  positions. 

In  the  knee  chest  position  the 
mesentery  of  the  small  intestine 
spreads  out  like  a  fan.    Normally  it 
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manifests  several  strand-like  thicken- 
ings. Shrinkage  of  the  mesentery 
from  disease  produces  an  irregularity 
in  its  outline;  a  link  of  intestine  may 
be  drawn  up  and  sharply  kinked. 

The  pelvic  organs  may  be  demon- 
strated with  the  patient  in  the  lateral 
position.  The  full  bladder  or  enlarged 
uterus  is  easily  recognized,  as  are  also 
the  adnexa  or  tumors  of  the  rectum. 

Adhesions  are  very  easily  seen,  es- 
peciallyvif  they  connect  the  abdominal 
wall  and  one  of  the  intraperitoneal 
organs.  Adhesive  perihepatitis  and 
perisplenitis  are  usually  readily  diag- 
nosed, but  perigastritis  and  perisig- 
moiditis are  diagnosed  with  certainty 
only  when  there  are  adhesions  to  the 
anterior  abdominal  wall.  In  carcino- 
matosis of  the  peritoneum  the  areas 
of  malignancy  are  often  made  out  as 
small  dense  spots. 

Fluid  in  the  abdominal  cavity  may 
be  recognized  in  quantities  which  are 
not  demonstrable  by  physical  exam- 
ination. 

The  kidneys  may  be  distinguished 
at  times  by  appropriate  lateral  posi- 
tions.  Anomalies  in  position  and  dif- 


fuse or  focal  enlargements  were  noted 
in  a  number  of  cases.  Valuable  in- 
formation may  be  obtained  with  re- 
gard to  diseases  of  the  abdominal  wall 
or  diaphragm,  and  in  recognizing 
various  types  of  hernia. 

In  the  dorsal,  lateral,  or  upright 
positions  the  diaphragm  usually  ap- 
pears as  a  single  or  as  a  double  line 
several  centimeters  apart.  At  times  it 
is  seen  in  the  form  of  many  inter- 
secting curves,  which  probably  signi- 
fies certain  independence  in  contrac- 
tion of  the  various  diaphragmatic 
part-.  Small  pleural  effusions  are 
easily  recognied  in  the  phrenocostal 
angle.  Pleural  adhesions,  as  well  as 
the  contour  and  action  of  the  heart 
are  also  demonstrable. 

The  method  is  easily  carried  out 
and  if  care  is  used  in  the  selection  of 
cases,  it  is  not  a  dangerous  procedure. 
The  inconvenience  to  the  patient  is 
slight  and  valuable  diagnostic  data 
arc  often  obtained,  at  times  of  such  a 
nature  as  to  obviate  the  necessity  for 
an  abdominal  exploration.  If  properly 
indicated  this  method  deserves  to  be 
employed  as  a  diagnostic  aid. 

A.  J.  SCHOLL,  JR.,  M.  D. 
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ALTHOUGH  nearly  20  years 
have  elapsed  since  the  first 
applications  of  radium  or  x-rays 
to  the  treatment  of  disease,  and 
although  much  clinical  data  has 
been  gathered,  little  is  known  of 
their  physiological  chemical  ac- 
tion. The  study  of  these  radia- 
tions from  the  physical  side  has 
fortunately  yielded  us  very  pre- 
cise notions  as  to  the  mechanism 
of  the  action  of  these  radiations  on 
the  atoms  of  matter.  It  will  then 
be  of  some  interest  to  consider 
briefly  the  common  action  pro- 
duced by  all  the  different  radia- 
tions on  the  atoms  of  matter  and 
to  draw  from  them  some  conclu- 
sions which  may  be  of  use  to  the 
practitioner. 

The  one  and  only  effect  which 
these  radiations  produce  on  atoms 
of  matter  which  can  concern  us  is 
ionization.  It  will  be  my  task  this 
evening  to  try  to  prove  to  you  that 
it  is  only  through  the  ionization 
produced  by  these  radiations  in 
human  tissues  that  the  chemical 


and  physiological  changes  are  pro- 
duced. This  notion  once  estab- 
lished, it  follows  that  the  effects 
produced  by  the  radiations  must 
depend  on  the  total  number  of  ions 
formed  per  unit  volume  in  the 
regions  treated.  Now  from  our 
physical  knowledge  of  the  radia- 
tions we  can  estimate  quite  easily 
what  the  number  of  ions  formed 
per  unit  volume  of  tissue  by  a 
given  type  of  radiation  will  be, 
once  we  define  the  conditions. 
This  it  is  obvious  will  at  once  lead 
to  a  much  more  accurate  and  in- 
telligent use  of  the  radiations  in 
the  treatment  of  disease  as  well  as 
giving  us  a  new  general  funda- 
mental unit  for  all  radiological 
treatment,  viz :  the  number  of  ions 
formed  in  unit  volume  of  the  tis- 
sues treated. 

Before  going  further  it  might 
be  well  to  point  out  that  in  con- 
sidering the  question  of  a  unit  of 
dosage  based  on  physical  activity 
one  must  overlook  the  complica- 
tions introduced  by  susceptibility. 


PHYSICAL  ACTION   OF  R/ 

It  is  well  known  to  all  of  you  that 
precisely  the  same  treatment  of 
radiation  in  the  case  of  different 
individuals  and  different  tissues 
produces  widely  different  effects. 
This  phenomenon  is  encountered 
wherever  drugs  are  administered. 
It  is  eliminated  in  fixing-  the  dos- 
age by  taking  the  average  of  the 
effects  produced  on  a  large  num- 
ber of  individuals.  Thus  elimin- 
ated it  in  no  way  invalidates  unit 
of  dosage  in  the  case  of  drugs. 
There  is,  accordingly,  no  reason 
why  such  effects  should  invalidate 
the  fundamental  unit  of  physical 
activity  of  these  rays  as  a  unit  to 
be  used  in  the  radiological  treat- 
ment. 

In  proceeding  to  the  discussion 
of  ionization  it  will  be  well  first 
to  define  what  we  mean  by  the 
term  ionization  as  applied  to  the 
action  of  the  rays.  We  now  know 
that  the  atoms  consist  of  a  massive 
hut  minute  kernel  or  nucleus  car- 
rying a  positive  charge,  the  value 
of  this  charge  determining  the 
atoms  chemical  nature.  Around 
the  nucleus,  possibly  much  like  the 
planets  in  our  solar  system,  re- 
volve the  small  negative  electrons, 
each  carrying  unit  negative 
charge.  As  the  atom  is  usually 
electrically  neutral,  these  electrons 
must  equal  in  number  the  value 
of  the  positive  charge  on  the  nu- 
cleus. The  molecules  which  are 
formed  from  such  atoms  consist 
of  the  atomic  nuclei  separated  by 
distances  of  the  order  of  the  dia- 
meters of  the  atoms,  and  bound 
together  by  the  electrons  which 
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they  share  in  common.  A  picture 
of  what  is  possibly  much  like  our 
nitrogen  molecule  may  be  seen  in 

Nitrooen  Molecule 
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Fig.  i,  the  only  difficulty  with  it 
being  that  the  points  representing 
the  nucleii  and  the  electrons  are 
much  too  large  relative  to  the  dis- 
tances which  separate  the  elec- 
trons from  them.  The  ratios  of 
these  distances  are  actually  some- 
thing like  that  of  a  nucleus  the 
size  of  a  marble  in  an  atom  five 
city  blocks  in  diameter.  Such  an 
atom  or  molecule  may,  as  a  result 
of  some  sort  of  a  cataclysm,  have 
one  of  these  electrons  knocked  off. 
Thus  it  would  have  a  resultant 
positive  charge  and  would  become 
a  positive  ion.  The  electron  would 
move  off  through  space,  eventu- 
ally attaching  to  some  other  neu- 
tral molecule,  thus  making  it  a 
negative  ion.  The  positively 
charged  remnant  of  the  molecule, 
the  positive  ion,  will  then  remain 
such  until  it  can  pick  up  an  elec- 
tron lost  by  some  other  ionized 
molecule,  or  from  a  negative  ion. 
The  union  of  a  positive  and  a  neg- 
ative ion,  particularly  if  they  are 
from  molecules  of  a  different  kind, 
may  bring  the  molecules  into  con- 
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tact  under  such  conditions  that  be- 
sides neutralizing'  their  opposite 
charges  they  will  unite  chemically 
to  form  new  compounds.  Thus  the 
act  of  ionization  may  result  in 
chemical  combination. 

Now  it  is  legitimate  to  ask  how 
it  is  that  the  radiations  such  as 
alpha  rays,  beta  rays,  x-rays,  or 
gamma  rays  can  ionize.  We  know 
that  the  alpha  particle  is  a  doubly 
positively  charged  Helium  atom 
traveling  thru  space  with  a  veloc- 
ity of  about  200,000  kilometers 
per  second,  while  the  beta  ray  is 
an  electron  moving  with  a  velocity 
of  200,000  to  3,000,000  kilome- 
ters per  second.  Since  these  elec- 
trons are  negatively  charged  they 
must,  if  they  approach  closely 
enough  to  the  electron  of  a  mole- 
cule, repel  it  and  therefore  send 
it  shooting  out  of  the  molecule, 
thus  ionizing  it.  Alpha  particles 
similarly,  when  passing  near  an 
electron  of  a  molecule  will  attract 
it  for  an  instant,  giving  it  a  veloc- 
ity which  will  send  it  shooting  out 
of  its  parent  atom.  X-rays  and 
ultra  violet  light  act  slightly  dif- 
ferently. As  you  see  in  Fig.  1. 
there  are  at  the  center  of  the 
atoms  two  electrons  more  closely 
bound  to  the  nucleus  than  the  ma- 
jority. Being  very  rapidly  bound, 
due  to  the  enormous  forces  close 
to  the  positive  nucleus,  they,  when 
disturbed,  vibrate  very  rapidly,  so 
rapidly  in  fact  that  they  have  fre- 
quencies of  the  order  of  magni- 
tude of  those  x-rays.  Thus  it  is 
these  inner  electrons  in  atoms  like 
iron  and  tungsten  that  give  rise 


to  the  x-rays  when  they  are  set 
into  vibration.  If  now  these  elec- 
trons are  at  rest  and  x-rays  strike 
them  they  start  to  absorb  energy 
from  the  x-ray  pulses.  Eventu- 
ally one  of  these  electrons  absorbs 
so  much  energy  that  the  forces  of 
the  atom  can  no  longer  hold  it  in 
place. — it  then  goes  shooting  out 
of  the  atom  as  a  fast  secondary 
beta  ray.  These  secondary  beta 
rays  act  to  ionize  other  molecules 
as  described  above.  In  fact  prob- 
ably 09  per  cent  or  more  of  the 
ionization  caused  by  x-rays  is 
caused  by  the  secondary  beta  par- 
ticles produced  by  them.  In  the 
case  of  ultra-violet  light,  ioniza- 
tion is  caused  in  a  manner  ana- 
logus  to  that  produced  by  the 
x-rays  except  that  in  this  case  the 
electronic  groups  set  into  vibration 
by  the  light  lie  on  the  outside  of 
the  atom.  That  the  biological  ac- 
tion of  ultra-violet  light  is  similar 
to  that  of  beta  rays  is  shown  in 
the  work  of  Redfield  who  found 
that  the  temperature  coefficient  of 
the  action  produced  by  beta  rays 
on  certain  tissues  is  that  charac- 
teristic of  so-called  photochemical 
reactions.  It  is  likely  that  the 
velocity  of  the  electrons  emitted 
by  the  light  is  too  low  to  cause 
as  much  ionization  as  do  the  sec- 
ondary beta  rays  liberated  by 
x-rays.  Gamma  rays  from  radium 
act  precisely  as  do  the  x-rays  ex- 
cept that  their  secondary  beta  rays 
have  velocities  comparable  with 
some  of  the  primary  beta  rays 
from  radium,  and  also  in  that 
having  such  high  frequencies  they 
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less   frequently  find'  atoms  in  a 
condition  to  absorb  their  energy 
They  are  therefore  much  more 
penetrating. 

It  may  well  be  asked  whether 
this  ionizing  action  caused  by  the 
radiations  discussed  above  is  the 
only  type  of  action  produced 
w  hich  may  account  for  the  chemi- 
cal changes  occurring.  It  is  true 
that  these  radiations  in  some  cases 
produce  the  emission  of  light  or 
of  secondary  x-rays.  It  is  also 
true  that  in  the  case  of  the  ab- 
sorption of  the  rays  from  radium 
in  matter  considerable  heat  is 
involved.  From  the  physical  point 
of  view  the  light  emitted  is 
emitted  as  a  result  of  the  ioniza- 
tion of  the  molecules.  For  some 
few  of  the  molecules,  on  regain- 
ing their  electrons,  emit  light. 
This  light  is,  however,  only  capa- 
ble of  producing  possible  further 
ionization  and  its  energy  in  gen- 
eral is  so  small  compared  with  the 
total  energy  expended  in  ioniza- 
tion, that  it  can  hardly  be  a  factor 
in  producing  the  effects  observed. 
It  might  be  thought  that  the  local 
heat  produced,  i.  e..  that  the  high 
velocity  imparted  to  a  molecule 
due  to  the  impact  of  a  swift  alpha 
particle,  might  enable  the  mole- 
cules to  crash  into  other  mole- 
cules with  sufficient  energy  to 
cause  a  chemical  change.  This  is 
a  very  rare  occurrence.  For  in  or- 
der to  give  a  molecule  an  appre- 
ciable energy  the  alpha  particle 
would  have  to  collide  with  the 
minute  nucleus  of  one  of  the 
atoms  or  at  least  pass  very  close 
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to  it.  It  is  obvious  that  this  event 
must  happen  very  rarely,  and  in 
fact  observations  show  it  to  hap- 
pen, but  once  in  nearly  100,000 
ionizing  impacts  with  molecules. 
The  greater  portion  of  the  heat 
actually  liberated  by  the  rays 
probably  comes  from  the  recom- 
bination of  the  ionized  molecules. 
Other  than  these  effects,  the  radi- 
ations in  passing  through  matter 
produce  no  effect  at  all.  We  are 
then  safe  in  concluding  that  the 
rays  act  chiefly  through  the  pro- 
duction of  ions. 

The  next  question  which  one 
may  ask  is  whether  the  ionization 
produced  is  capable  of  causing  the 
marked  chemical  changes  that  un- 
derlie the  physiological  effects  of 
the  rays  on  tissues.  The  ioniza- 
tion produced  in  mixtures  of  hy- 
drogen and  oxygen,  and  hydrogen 
and  nitrogen  by  alpha  particles 
causes  the  union  of  these  gases  to 
form  water  and  ammonia.  S.  C. 
Lind,  Duane,  and  AVendt,  and 
others  claim  to  have  shown  that 
the  chemical  action  produced  by 
the  alpha  particles  in  these  gases 
is  proportional  to  the  ionization 
produced  by  them.  We  are  fur- 
ther aware  that  the  ionization  pro- 
duced in  the  various  electrical 
gaseous  discharges  produce  ozone 
in  oxygen,  and,  as  Wendt  has 
shown,  produced  H3  in  hydrogen. 

Stieglitz  lias  shown  that  all 
chemical  reactions  of  oxidations 
or  reduction  in  chemistry  are 
equivalent  to  the  transfer  of  one 
or  more  electrons  from  the  oxi- 
dized to  the  oxidizing  atoms,  It 
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is  also  well  known  that  the  action 
of  x-rays  on  water  result  in  the 
formation  of  H202.  Ozone, 
H2.  and  02,  and  as  water  is  a 
common  constituent  of  the  body, 
these  products  alone  would  cause 
some  action  on  the  tissues.  Red- 
field  has  shown  that  the  effect  of 
beta  and  gamma  rays  on  the  fer- 
tilization membranes  of  the  eggs 
of  a  marine  worm,  Nerius,  are  in 
approximate  proportion  to  their 
relative  ionizing  efficiency. 

How  such  reactions  take  place 
we  do  not  know.  The  type  of 
ionization  which  we  are  consider- 
ing may  conceivably  cause  such 
reaction  by  bringing  the  oppositely 
charged  ions  together,  thus  giving 
the  atoms  chance  to  rearrange 
themselves  in  different  or  new 
configurations.  It  is  further  pos- 
sible that  the  act  of  ionization  may 
make  some  delicately  balanced 
molecules  unstable  so  that  they 
lose  atoms.  These  latter,  e.  g. 
atomic  oxygen,  hydrogen  or  ni- 
trogen, being  very  reactive,  may 
react  in  such  a  fashion  as  to  give 
new  compounds.  Recent  work  of 
Dempster  has  indicated  that  the 
mere  ionization  of  the  hydrogen 
molecule  does  not  cause  it  to  dis- 
sociate into  the  active  atoms.  It 
may  well  be  that  in  the  much  more 
delicately  balanced  organic  com- 
pounds such  as  the  proteins  and 
aminoacids,  the  ionization  of  one 
of  the  atoms  of  a  molecule  could 
cause  a  complete  rearrangement 
of  the  molecule.  This  is  a  point 
where  a  possible  study  of  the 
chemical  changes  produced  in  cer- 
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tain  of  the  delicate  organic  sub- 
stances by  x-rays  might  be  profit- 
able. We  may.  however,  from 
the  foregoing,  conclude  that  the 
type  of  ionization  produced  by 
the  radiations  is  perfectly  cap- 
able of  producing  the  marked 
chemical  changes  observed. 

We  can  then  safely  assume  that 
the  amount  of  chemical  change 
produced  in  the  tissues  by  the  ac- 
tion of  these  radiations  per  cubic 
centimeter  of  tissue  is  directly 
proportional  to  the  total  number 
of  ions  produced  in  that  cubic 
centimeter.  And  we  may  there- 
fore at  once  proceed  to  compare 
the  relative  activities  of  the  vari- 
ous types  of  agents  on  the  basis 
of  their  ability  to  produce  ions  in 
a  given  number  at  a  given  place. 
In  doing  this  I  will  first  show 
how  this  number  varies  with  the 
different  factors  entering  into  the 
exposure. 

1.  The  total  number  "N"  of 
ions  produced  per  unit  volume 
depends  on  the  number  of  ions 
formed  per  cubic  centimeter  per 
second  "I"  and  on  the  number  of 
seconds  exposure  t,  i.  e., 
N  =  I  X  t  * 

2.  The  quality  "I"  will  vary  di- 
rectly with  the  quantity  of  radia- 
tion emitted  by  the  source  per 
unit  time.  i.  e..  "I"  is  proportional 
to  the  quantity  Q.  In  other  words 
the  ionization  will  depend  directly 
on  the  quantity  of  radium  used, 
or  on  the  milli-ampereage  going 
through  the  x-ray  tube. 

3.  The  quantity  "I"  will  further 
depend  on  the  total  number  of 
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ions  produced  per.  second  by  the 
radiations  per  unit  of  radiating 
substance,  or  radiations,  used. 
Thus  we  know  that  the  [3.6  X 
1010  alpha  particles  of  radium 
produced  2.56  X  to16  ions  per 
second,  per  gram  of  radium  when 
absorbed.  'The  beta  particles  pro- 
duce 9  X  1014  ions  per  second, 
while  the  gamma  rays  from  1 
gram  of  radium  produced  [3  X 
io14  ions.  The  total  number  of 
ions  produced  by  the  x-rays  from 
a  Coolidge  tube  operated  at  about 
90,000  volts,  with  to  milliamperes 
possibly  yields  about  4  X  io17 
ions  assuming  that  the  efficiency 
of  the  x-ray  tube  is  0.2  per  cent 
in  producing  x-rays  and  that  each 
electron  in  the  tube  giving  a  homo- 
geneous x-ray  pulse  would  in  mat- 
ter give  3.5  X  to10  ions.  This  is 
an  assumption  which  so  far  has 
not  been  accurately  checked  ex- 
perimentally, ft  is  here  that  some 
physical  work  must  be  done  in  or- 
der to  enable  one  to  compare  x-ray 
ionization  more  rigorously  with 
the  radium  rays.  The  value  of  3.5 
X  io3  was  found  by  Rutherford's 
pupils  for  slow  beta  rays  whose 
velocity  is  comparable  with  those 
of  90,000  volt  electrons  and  checks 
in  order  of  magnitude  with  the 
number  of  ions  to  be  expected 
from  energy  considerations.  It  is 
possible  that  the  number  of  ions 
estimated  above  may  be  in  error 
by  a  marked  amount.  This  error 
will  make  the  ionization  higher 
than  it  really  is  by  a  factor  which 
depends  on  the  homogeneity  of 
the  rays,  and  which  with  the  data 
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before  me  T  am  unable  to  esti- 
mate. 

4.  The  number  of  ions  per 
cubic  centimeter  per  second 
formed  in  a  given  region  will  de- 
pend on  the  fraction  of  the  total 
radiation  from  the  units  of  radi- 
ation used  which  strikes  the  area 
considered.  This  fraction  is  de- 
termined directly  from  the  solid 
angle  subtended  by  the  area  in 
question  at  the  source.  It  can  be 
computed  from  the  ratio  of  the 
area  cut  out  of  the  surface  of  the 
sphere  surrounding  the  radiating 
source  at  the  place  considered,  by 
the  cone  w  hose  apex  is  the  radiat- 
ing source  and  whose  base  is  the 
area  radiated,  to  the  total  surface 
of  the  sphere  for  the  rays  from 
radium,  or  to  the  hemisphere  for 
the  case  of  the  x-rays.  To  a  suf- 
ficiently close  degree  of  approxi- 
mation it  is  given  by  the  area  A 
of  the  region  to  be  treated  divided 
by  47:  R-  for  the  radium  rays,  or 
27tR~  for  the  x-rays,  where  R  is 
the  radius  of  the  sphere,  i.  e.  the 
distance  of  the  area  from  the  radi- 
ating source. 

It  is  at  once  seen  that  this 
states  that  the  intensity  of  radia- 
tion on  a  given  area  varies  in- 
versely as  the  square  of  the  dis- 
tance from  the  source.  This  so- 
called  inverse  square  law  of  in- 
tensity in  x-ray  treatment  has  re- 
cently been  called  into  question 
by  certain  experimenters.  Such 
doubts  on  the  inverse  square  law 
are  incorrect.  The  intensity  must 
and  does  fall  off  inversely  as  the 
square  of  the  distance.    The  ap- 
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parent  failure  of  this  law  to  hold 
in  some  cases,  is  due  either  to  im- 
proper technique,  or  to  the  failure 
to  include  in  the  calculations  based 
on  this  law  the  effect  of  variations 
due  to  another  factor,  namely  the 
secondary  radiation  effect. 

5.  Except  in  the  case  of  alpha 
particles,  if  any  absorbing  material 
is  present  such  as  human  tissue, 
or,  in  the  case  of  gamma  ray 
treatment,  wooden  blocks,  the 
ionization  proceeds  in  such  a  man- 
ner that  every  centimeter  of  ab- 
sorbing material  cuts  down  the 
homogeneous  radiations  by  the 
same  factor.  That  is,  if  one  milli- 
meter of  Ai  cuts  down  the  ioniza- 
tion produced  by  x-rays  to  0.9  of 
their  initial  intensity,  the  next 
millimeter  of  At  will  cut  down  the 
intensity  of  the  remaining  0.9  to 
0.9  of  its  value,  i.  e.  the  intensity 
due  to  the  two  sheets  w  ill  be  0.8 t 
of  the  initial  intensity.  In  symbolic 
form  this  may  be  written  I  is  pro- 
portional to  e"md,  where  e  is  the 
base  of  the  natural  system  of  lo- 
garithms, d  is  the  thickness  of  ab- 
sorbing material,  and  m  is  the 
co-efficient  of  absorption  of  the 
rays.  This  varies  not  only  with 
the  different  wave  lengths  of  the 
rays,  but  also  with  the  nature  of 
the  absorbing  material.  For  the 
beta  rays,  as  they  are  particles  of 
matter  with  definite  initial  veloc- 
ities, the  law  holds  only  approxi- 
mately and  only  as  long  as  they 
are  not  homogeneous.  For  the 
case  of  gamma  rays  and  x-rays, 
however,  the  law  holds  in  tin's 
form  only  as  lone/  as  the  radiations 
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arc  homogeneous.  For  non-homo- 
geneous x-rays  the  falling  off  of 
intensity  can  be  computed  by  find- 
ing the  values  of  m  for  the  dif- 
ferent rays  present,  determining 
the  absorption  for  each  type  of 
radiation  present  independently 
and  adding  the  effects.  In  modern 
therapy  I  believe  the  present  move- 
ment is  an  attempt  to  utilize  radia- 
tions which  are  as  homogeneous 
as  possible,  the  softer  rays  being 
filtered  by  aluminum  and  copper 
filters. 

6.  Finally  there  is  a  factor  in 
the  case  of  gamma  rays  and  x-rays 
which  has  been  more  or  less  neg- 
lected in  calculations  up  to  the 
present,  but  which,  according  to 
recent  work  done  in  Germany  by 
Dessauer,  and  by  Friederich  and 
Kronig.  may  amount  to  as  much 
as  300  per  cent  in  extreme  cases. 
This  occurs  only  in  the  case  of 
treatments  below  the  surface  of 
the  body,  where  the  area  radiated 
is  relatively  large.  If  the  intens- 
ity of  the  ionization  be  measured 
011  the  axis  of  the  cone  above 
described,  it  will  be  found  to 
be  greater  than  at  the  sides. 
Tin's  is  due  to  the  fact  that 
the  rays  falling  on  the  tissue 
liberate  many  soft  x-rays  as  well 
as  secondary  electrons.  These  are 
emitted  in  all  directions  and 
quickly  absorbed.  The  result  is 
thai  the  radiation  will  extend  be- 
yond the  edges  of  the  cone  for  a 
short  distance,  and  that  the  point 
<»n  the  axis  of  the  cone  will  re- 
ceive more  of  the  secondary  radia- 
tions from  the  sides  than  it  sends 
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to  the  sides.  The  result  will  be 
that  the  ionization  will  be  greater 
in  the  center  of  the  cone.  It  is 
the  neglect  of  this  factor  which 
has  led  some  to  question  the  val- 
idity of  the  inverse  square  law. 
This  factor  has  been  determined 
for  x-rays  by  the  writers  previ- 
ously alluded  to.  It  is  probable 
that  more  work  may  profitbaly 
be  done  in  this  field  to  determine 
these  effects  with  greater  accur- 
acy. In  studying  the  various  fac- 
tors we  must  then  add  that  the 
intensity  at  the  region  studied 
must  be  multiplied  by  the  second- 
ary radiation  factor  F. 

We  may  now  combine  all  these 
factors  into  one  equation  which 
states,  that  the  number  N  of  ions 
formed  per  cubic  centimeter  at 
any  distance  R  under  a  square 
centimeter  of  surface,  by  Q  units 
of  radiation,  producing  N0  ions 
per  cubic  centimeter  when  (d  = 
O,  R  =  i,  A  =  i,  Q  —  i,  T 
=  i )  acting  through  a  thickness 
d  centimeter  of  absorbing  mate- 
rial whose  absorption  coefficient  is 
m  for  the  rays  considered,  for  a 
time  T  is 

T  Q  N0  F  e"md 

N==   

4tiR2 

This  equation  holds  in  general 
for  inhomogeneous  beta  rays  and 
for  homogeneous  x-rays  and 
gamma  rays.  The  constant  N0 
must  be  determined  once  for  all, 
for  any  particular  source  of  rays. 
The  equation  is  dependent  on  the 
use  of  a  point  source  of  radiation. 
The  focal  spot  on  the  anticathode, 
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and  the  short  emanation  tubes 
used  in  practice  fulfill  this  re- 
quirement to  a  sufficient  degree  of 
approximation.  For  more  than 
one  source  the  effect  may  be  com- 
puted by  adding  the  effects  of  the 
various  sources. 

The  alpha  particles  from  radium 
consist  of  five  different  groups, 
having  very  definite  ranges  lying 
between  3  and  6  centimeters  in 
air.  The  ionization  by  these  is 
nearly  constant  over  their  range, 
and  they  lend  themselves  easily 
to  computation  by  the  equation 
above  if  we  omit  the  e"md  factor 
which  is  not  applicable  to  particles 
ionizing  uniformly. 

T\a  1. 
"Row  lNUrRt&u/m  ,« 


On  the  basis  of  reasoning  of 
this  sort  I  have  roughly  computed 
and  arranged  graphically,  the 
course  of  the  ionizing  action  of 
the  alpha,  beta,  gamma  rays  of 
radium,  and  x-rays,  omitting  the 
factor  F  which  depends  on  data 
which  were  inaccessible  to  me. 
This  is  illustrated  in  Figs.  2,  3, 
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4,  and  5.  Fig  2  represents  the 
ionization  due  to  alpha  particles 
from  1  milligram  of  radium.  The 
total  number  of  ions  produced  in 
that  portion  of  the  cone  generated 
by  the  point  source  of  radium  and 
a  circular  area  of  1  square  centi- 
meter at  1  centimeter  from  the 
radium,  below  this  surface  is  1.67 
X  1012  ions.  These  ions  are  gen- 
erated nearly  uniformly  through- 
out a  depth  of  .058  millimeter  be- 
low the  surface,  a  very  minute 
distance  indeed.  The  total  ioniza- 
tion is  about  2.8  X  1014  ions  per 
cubic  centimeter  for  this  feeble 
depth.  There  is  no  doubt  but 
that  these  rays  are  the  most  pow- 
erful ionizers  of  all  radiations 
They  are,  however,  obviously  im- 
practical for  medical  treatment. 


Total Xot>s  =  7  s  x  to 
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Fig.  3  represents  the  type  of 
ionization  produced  by  the  beta 
rays  from  1  milligram  of  radium 
placed  1  centimeter  above  an 
area  of  1  square  centimeter,  the 
ionization  taking  place  practically 
entirely  in  the  portion  of  the  cone 
below  that  region.  Besides  the 
cone  a  cylinder  has  been  drawn 


on  the  1  centimeter  square  area 
and  prolonged  downward.  The 
medium  chosen  for  calculation 
here  is  water  which  it  has  recently 
been  shown  has  approximately  the 
same  absorbing  power  as  human 
tissues.  On  the  left  are  given  the 
depths  below  the  surface  cut  out 
by  the  cylinder,  relative  to  the 
ionization  in  the  1  square  centi- 
meter at  the  surface  layer.  We  see 
that  owing  to  the  spreading  of  the 
cone  the  ionization  over  the  cylin- 
der rapidly  drops  off ;  this  is  the 
effect  of  the  inverse  square  law 
of  intensity.  Further,  the  num- 
ber of  ions  formed,  rapidly  dimin- 
ished with  depth  below  the  sur- 
face of  the  cone  due  to  the  absorp- 
tion of  the  rays  by  the  tissue.  The 
total  number  of  ions  formed  by 
beta  rays  in  the  cone  is  7.5  X 
io10  ions,  a  figure  about  1/30  of 
the  number  of  ions  formed  by  the 
alpha  particles.  The  ionization  per 
cubic  centimeter  in  the  first  0.74 
centimeters  of  depth  below  the  sur- 
face has  an  average  value  of  6.17 
X  io10  ions  per  cubic  centimeter, 
a  figure  well  below  that  of  alpha 
particles.  It  is  obvious  that  we 
have  here  a  useful  source  of  ioni- 
zation for  treating  surface  condi- 
tions where  it  is  inadvisable  to 
treat  the  portions  lying  below  1 
cubic  centimeter  depth.  In  using 
beta  rays  the  effect  of  the  gamma 
rays  also  must  be  included,  but 
as  we  shall  see  these  are  markedly 
less. 

Figure  4  is  a  picture  of  the 
action  of  the  homogeneous  gamma 
rays  from  a  milligram  of  radium 
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studied  in  much  the  same  way  as 
is  the  beta  radiation,  omitting  the 
action  of  the  factor  F.  This  place- 
ment of  the  radium  is  not  very 
different  from  that  actually  used 
in  treatment  and  it  gives  us  a 
chance  to  compare  it  with  the  beta 
rays.  We  see  that  owing  to  the 
great  penetrating  power,  the  gam- 
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by  the  cylinder  has  been  reduced 
to  3/1,000  of  its  value  at  the  sur- 
face. At  nine  milimeters  below  the 
surface  the  ionization  has  been 
reduced  to  25  per  cent  of  its  value 
at  the  surface,  while  5  per  cent 
of  the  total  number  of  ions  formed 
in  the  cone  have  been  formed  at 
tin's  point.    The  total  number  of 
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ma  rays  can  go  through  82  centi- 
meters before  having  produced  99 
per  cent  of  the  ionization  they  are 
capable  of  producing  in  the  cone. 
At  this  distance  the  ionization  over 
the  cylinder  has  been  reduced 
1/1,000,000  of  its  value,  due  to 
the  inverse  square  law  and  the  ab- 
sorption. At  12.5  centimeter,  50 
per  cent  of  the  ions  formed  in  the 
cone  have  been  formed  and  the 
ionization  below  the  area  cut  out 


ions  formed  in  the  cone  by  the 
gamma  rays  is  about  1. 1  X  Io11 
ions  per  second.  The  ionization 
in  the  first  9  millimeters  of  depth 
is  at  the  rate  of  3.4  X  io9  ions 
per  cubic  centimeter  per  second. 
It  is  seen  that  while  the  total  ioni- 
zation for  gamma  rays  is  slightly 
greater  than  that  due  to  the  beta 
rays  in  the  whole  cone  the  ions 
formed  in  the  first  cubic  centime- 
ter are  about  1/20  of  the  number 
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formed  by  the  beta  rays.  That 
means  in  order  to  produce  the 
same  effect  at  the  surface  with 
gamma  rays  the  treatment  would 
have  to  be  20  times  as  long  as  with 
the  beta  rays  from  the  same  speci- 
men of  radium.  For  treatment  be- 
low the  surface  it  is  obvious  that 
the  gamma  rays  will  be  far  more 
effective.  Though  to  get  the  same 
effect  12.5  centimeter  below  the 
surface  that  one  gets  at  the  sur- 
face with  the  gamma  rays  the 
treatment  would  have  to  be  pro- 
longed 300  times  the  time.  This 
at  the  axis  of  the  cone  might  be 
cut  to  100  times  the  time  were  F 
included  in  the  calculations  for 
the  axis  of  the  cone.  It  is  obvi- 
ous that  for  deep  treatments  the 
gamma  rays  as  used  here  would 
not  work,  for  in  treating  the  space 
12.5  centimeter  below  the  surface 
long  enough  to  get  effective  re- 
sults the  surface  would  be  severely 
burned.  The  difference  in  intens- 
ity at  the  surface  and  below  due 
to  the  gamma  rays  could  be  re- 
duced by  increasing  the  distance 
of  the  radium  above  the  surface. 
This,  however,  would  increase  the 
time  of  exposure  many  times.  It 
is  to  be  concluded  that  the  useful- 
ness of  radium  is  greatest  in  cases 
where  it  may  be  applied  right  at 
the  spot  to  be  treated.  For  deep 
treatments  where  the  distance  of 
the  radium  from  the  surface  is  6 
or  more  centimeters  the  applica- 
tion lasts  for  many  hours. 

Finally  in  Fig.  5  we  see  the 
analogous  diagram  for  the  homo- 
geneous x-rays.    Here  the  focal 


spot  of  the  anticathode  is  placed 
about  20  centimeters  above  the 
surface  to  be  treated.  The  condi- 
tions assumed  in  making  the  cal- 
culations have  been  given  else- 
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where  and  it  is  possible  that  the 
total  figure  is  somewhat  high. 
However,  one  gets  an  excellent 
idea  of  how  these  rays  act.  At  1 
centimeter  below  the  surface  the 
ionization  is  reduced  to  81  per 
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cent  of  its  value  at  the  surface  in 
the  cylinder.  In  the  first  centi- 
meter of  the  cone  about  10  per 
cent  of  the  ions  have  been  formed. 
At  5  centimeters  the  ionization  has 
been  reduced  to  40  per  cent  of  the 
ionization  near  the  surface,  while 
in  the  cone  about  30  per  cent  of 
the  ions  that  are  formed  in  it  have 
formed.  At  20  centimeters  below 
the  surface  the  ionization  has  been 
reduced  to  3.5  per  cent  of  its 
former  value  in  the  cylinder,  while 
80  per  cent  of  the  ions  have  been 
formed  in  the  cone.  Here,  owing 
to  the  greater  distance  from  the 
source,  the  reduction  of  the  ioni- 
zation in  the  cylinder,  due  to  the 
inverse  square  law,  is  much  lesc 
than  in  the  case  where  the  radium 
was  close  to  the  surface.  It  is 
seen  that  the  radiation  is  more 
rapidly  absorbed  here  than  in  the 
case  of  the  gamma  rays  though 
not  much  more  so.  In  fact  if  the 
inhomogeneity  of  the  rays  had 
been  included  this  absorption 
would  probably  be  much  more 
uniform  throughout  the  space  be- 
cause the  source  is  further  away. 
The  total  number  of  ions  formed 
in  this  cone  is  about  1.5  X  1014 
ions  per  second,  while  the  ioniza- 
tion per  cubic  centimeter  in  the 
first  cubic  centimeter  is  1.5  X  IO13 
ions  per  cubic  centimeter  per  sec- 
ond. It  is  obvious  that  the  ioniza- 
tion per  cubic  centimeter  is  greater 
than  that  produced  by  either  beta 
or  gamma  rays  from  100  milli- 
gram of  radium  in  their  first  cen- 
timeter which  are  6.2  X  1012  and 
3.4  X    io11.     Furthermore  this 
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marked  ionization  extends  much 
further  into  the  tissues,  due  to  the 
methods  of  application.  This 
means  that  the  gamma  ray  appli- 
cations with  100  milligrams  of 
radium  must  be  of  the  order  of 
100  times  that  of  the  x-rays  to 
produce  the  same  result.  Thus  for 
treatment  of  localities  well  below 
the  Mir  face  which  are  inaccessible 
to  the  close  applications  of  radium 
the  x-rays  are  very  efficient.  How- 
ever, the)  suffer  from  the  defect 
that  they  affect  pretty  rigorously 
a  mass  of  healthy  tissue  lying  be- 
low and  above  the  regions  to  be 
treated.  This  objection  is  circum- 
vented in  practice  by  radiating 
the  localities  from  different  an- 
gles, thus  producing  a  maximum 
number  of  ions  in  the  region  to 
be  treated. 

The  sketch  which  I  have  given 
will  serve  to  demonstrate  how 
even  a  rough  calculation  based  on 
data  taken  for  other  purposes  can 
give  one  a  fairly  precise  knowl- 
edge of  what  treatment  the  tis- 
sues are  getting  under  the  differ- 
ent radiations  when  applied  in  a 
definite  manner.  In  fact  I  believe 
that  if  some  institution  such  as 
the  National  Bureau  of  Standards 
could  be  induced  to  set  a  physicist 
to  work  for  a  year  or  two  in  co- 
operation with  the  medical  men  in 
determining  the  constants  needed 
for  this  type  of  computation,  a 
set  of  tables  could  be  derived 
which  would  give  the  ionization 
per  unit  volume  produced  by  all 
radiations  used  under  all  condi- 
tions of  treatment.    Such  tables 
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could  easily  be  made  accurate  to 
within  i  per  cent.  With  the  ioni- 
zation per  cubic  centimeter  as  a 
unit  and  with  such  tables  the -phy- 
sician using  radiation  (either 
x-rays  alone,  gamma  rays  alone, 
or  X  and  gamma  rays  combined  ) 
would  then  be  enabled  to  fit  his 
treatment  to  a  given  situation  with 
the  same  ease  and  with  the  same 
relative  precision  for  the  objec- 
tive in  view  as  does  the  artillery 
man  perform  his  gun-pointing 
evolutions  from  the  tables  com- 
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puted  for  him.  Some  prelimin- 
ary steps  of  this  nature  have  been 
made  in  Germany  for  x-rays  and 
some  are  being  made  in  this  coun- 
try for  gamma  rays.  However,  it 
would  be  a  great  advantage,  if, 
under  the  direction  of  the  Ameri- 
can Medical  Association  and  the 
Radiological  Society  some  disin- 
terested institution  such  as  the 
Bureau  of  Standards  could  be  in- 
duced to  take  up  the  work  in  a 
svstematic  manner. 


*This  holds  well  within  reasonable  limits.  Where  exposure  time  t  becomes 
so  long  that  elimination  of  reaction  products  by  the  body  as  well  as  marked 
physiological  changes  can  take  place  this  no  longer  holds,  e.  g.,  in  comparing 
the  action  of  gamma  rays  from  200  mg.  of  radium  for  one  hour  with  that  of 
A  mg.  radium  for  50  hours. 

* — Read  at  the  Annual  Meeting  of  The  Radiological  Society  at  Chicago, 
December,  1920. 
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A  New  Type  of  Stabilizer  For  Use  With  The  Coolidge  Tube 


\Y.  J.  Kearsley,  Jr  .  M.  1). 
Schenectady,  N.  Y. 


IN  1913  when  Dr.  Coolidge  made 
the  first  tests  of  his  hot  cathode 
x-ray  tube  he  found  that  to  obtain 
a  steady  milliampereage  through 
the  tube  he  must  keep  the  filament 
temperature  steady.  To  this  end,  a 
storage  battery  was  used  as  a 
source  of  current  to  heat  the  fila- 
ment. 

Storage  batteries  were  all  right 
in  the  laboratory  but  were  far 
from  satisfactory  in  the  doctor's 
office  for  several  reasons.  The  de- 
mand for  something  better  led  to 
the   use   of   a    "filament  trans- 
former".   This  device  required  no 
attention,  was  always  ready  for 
use  and  was  so  much  better  than 
the  battery  that  it  has  now  come 
into  universal  use.  Substituting 
the  filament  transformer  for  the 
battery,  introduced  the  factor  of 
line  voltage  fluctuations  and  its 
effect  on  the  temperature  of  the 
filament.     To  eliminate  or  neu- 
tralize these  fluctuations  various 
types  of  constant  current  trans- 
formers or  stabilizers   were  de- 
vised with  varying  degrees  of  suc- 
cess (See  Am.  Journ.  of  Roent. 
Dec.  191 5,  page  891 ). 

Tn  all  of  these  devices  the  aim 
was  to  hold  a  definite  constant 
current  through  the  filament  re- 
gardless of  line  voltage  fluctua- 
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tions.  This  would  prevent  sudden 
changes  in  milliampereage  through 
the  tube  due  to  line  voltage 
changes,  but  would  not  take  care 
of  changes  in  milliampereage  due 
to  liberation  of  small  quantities 
of  gas  in  the  tube  during  a  long 
run. 

With  these  facts  in  view  it 
seemed  clear  that  the  ideal  stabil- 
izer would  be  one  which  would  im- 
mediately correct  any  tendency 
toward  a  change  in  milliampere- 
age caused  by  either  line  voltage 
or  tube. 

The  following  is  a  description 
»»f  a  new  form  of  stabilizer  which 
is  operated  directly  by  the  high 
tension     current     which  flows 
through  the  tube.    Any  change  in 
this  high  tension  current  causes 
the  stabilizer  to  act  directly  on  the 
current  flowing  through  the  fila- 
ment.   If  for  any  reason  the  high 
tension  current  through  the  tube 
tends  to  drop,  the  stabilizer  imme- 
diately increases  the  filament  cur- 
rent sufficiently  to  prevent  the 
drop.    The  same  holds  true  for  a 
rise  in  high  tension  current  ;  the 
filament  current  in  this  case  is  im- 
mediately lowered  enough  to  keep 
the  milliampereage  at  the  desired 
value. 
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Fig.  I. — Shows  diagrammatic- 
ally  the  principle  upon  which  the 
stabilizer  operates.  A  is  an  electro 
magnet  which  is  connected  direct- 
ly into  the  high  tension  circuit. 
All  of  the  high  tension  current 
passes  through  this  magnet.  B  is 
an  iron  armature  which  is  free  to 
vibrate  when  current  passes 
through  the  magnet  A.  C  and  D 
are  contacts.  One  of  these  is 
fastened  to  armature  B  and  moves 


allowed  to  flow  through  the  tube 
and  magnet  A.  This  current  ex- 
erts a  pull  on  the  armature  B, 
but  if  the  spring  S  is  sufficiently 
strong  the  armature  will  not  move. 
Xow  if  the  current  is  increased 
to  say  10  M.  A.  the  magnet  over- 
comes the  tension  of  spring  S,  and 
the  armature  moves  toward  the 
magnet.  The  instant  the  arma- 
ture moves  contacts  C  and  D  sep- 
arate and  the  filament  current, 


DlAGHAM  SHOWING 
STABILIZER  IN  HIGH  TENS/ ON  CIRCUIT 


■ 

iiifb 


-3 


s — mnlii — ) 


_~VWW 

HIGH  TENSION — """"^ 
TRANSFORMER 

MAM 

FILAMENT-^ 
TRANSFORMER 

AAAA/VWWWW 

LINE<^ 

F/G.  /. 


with  it  while  the  other  remains 
fixed.  These  contacts  are  in  se- 
ries with  the  filament  in  the  x-ray 
tube.  There  is  also  a  small  fixed 
resistance  R  which  is  connected 
across  the  wires  leading  to  the 
contacts.  S  is  a  spring  which 
pulls  the  armature  away  from  the 
magnet. 

The  operation  is  as  follows : 
We  will  assume  that  a  small 
current  of  say  i  or  2  M.  A.  is 


which  was  purposely  set  at  a 
higher  value  than  that  necessary 
for  to  M.  A.  now  has  to  pass 
through  the  small  resistance  R. 
This  resistance  immediately  low- 
ers the  filament  current,  which,  of 
course,  keeps  the  high  tension  cur- 
rent through  the  tube  from  going 
higher.  This  operation  is  repeated 
for  each  cycle  of  high  tension  cur- 
rent passing  through  the  tube. 
It  will  be  seen  then  that  the 
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high  tension  current  through  the 
tube  is  controlled  by  the  tension 
of  spring  S.  If  20  M.  A.  is  de- 
sired instead  of  10  M.  A  .  the 
tension  of  spring  S  is  increased. 
More  current  now  has  to  flow 
through  the  magnet  before  the 
contacts  will  separate.  Instead  of 
changing  the  tension  of  the  spring 
to  get  more  or  less  current  through 
the  tube,  the  magnet  may  be 
moved  farther  away  from,  or 
closer  to,  the  armature  B  which 


former.  The  operation  is  the  same 
in  either  case.  On  those  trans- 
formers having  no  leads  brought 
out  from  the  center  point  of  the 
high  tension  winding,  it  is  neces- 
sary to  connect  the  stabilizer  in  the 
high  tension  lead  to  the  cathode 
of  the  tube  as  shown  in  Fig.  1.  In 
this  case  the  stabilizer  becomes 
part  of  the  high  tension  circuit. 

Fig.  3. — Shows  the  effect  of 
line  voltage  variations  on  a  tube 
without  stabilizer,  and  the  same 
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accomplishes  the  same  result,  or 
the  number  of  turns  of  wire  on 
the  magnet  may  be  varied  by 
means  of  one  or  more  taps,  or  in 
other  ways. 

Fig.  2. — Shows  another  method 
of  connecting  the  stabilizer  to  the 
tube  circuits.  In  this  case  the 
magnet  coil  is  connected  to  the 
center  taps  brought  out  from  the 
high  tension  winding  of  the  trans- 
former and  the  contacts  C  and  D 
are  inserted  in  series  with  the 
primary  of  the  filament  trans^ 
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tube  with  the  stabilizer  in  circuit. 
Fig.  3. 


Without  Stabilizer.       With  Stabilizer 
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Fig.  4. — Shows  how  the  stabil- 
izer maintains  the  current  through 
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a  radiator  type  tube  during  a  long 
exposure.  The  tube  was  first  con- 
nected to  a  filament  control  rheo- 
stat in  the  regular  way  and  the 
current  adjusted  to  10  M.  A. 
Readings  were  then  taken  every 
half  minute  up  to  three  minutes. 
The  tube  was  then  allowed  to  cool 
and  the  stabilizer  connected  in 
circuit.  Current  was  adjusted  to 
io  M.  A.  and  readings  were 
taken  aeain. 


Fig.  4. 
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lar  lines  in  the  filament  current 
curve  show  the  points  at  which 
the  stabilizer  contacts  opened  to 
prevent  a  further  rise  in  milliam- 
pereage  through  the  tube.  It  will 
be  noticed  that  there  is  a  break  in 
the  filament  current  curve  for 
each  cycle  of  current  through  the 
tube.  This  shows  that  the  vibrat- 
ing armature  vibrates  in  synchron- 
ism with  the  alternating  current 
supplying  the  tube.  This  is  im- 
portant. If  the  armature  did  not 
vibrate  in  svnchronism,  the  fila- 
ment current  would  not  be  ad- 
justed to  the  correct  value  on 
some  of  the  cycles,  which  would 
cause  a  variation  in  the  milliam- 
pereage  through  the  tube. 
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Fig.  5. — Shows  a  curve  made 
with  an  oscillograph.  The  tube 
was  of  the  self  rectifying  type. 
The  lower  curve  represents  a  high 
tension  current  of  15  M.  A. 
through  the  tube,  and  the  upper 
one,  the  filament  current  taken  at 
the  same  time.    The  small  irregu- 


That  the  stabilizer  does  produce 
an  even  flow  of  current  through 
the  tube,  even  though  the  filament 
current  is  changed  on  each  cycle, 
is  shown  by  the  evenness  of  the 
peaks  of  the  waves  in  the  lower 
curve,  which  is  the  curve  of  the 
high  tension  current. 
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Summary. 
In  the  foregoing,  a  stabilizer 
has  been  described  which  is  oper- 
ated directly  by  the  high  tension 
current  which  flows  through  the 
tube.  Using  the  niilliampereage 
as  the  controlling  element  the  sta- 
bilizer maintains  the  desired  cur- 
rent through  the  tube  regardless 


of  c  hanges  either  in  the  line  volt- 
age or  in  the  tube  itself. 

It  can  be  made  small  and  it  re- 
quires a  negligible  amount  of 
energy  for  its  operation. 

It  should  prove  useful  wherever 
it  is  desirable  to  automatically 
maintain  a  definite  amount  of  cur- 
rent through  a  Coolidge  Tube. 


51 — Read  at  the  Annual  Meeting  of  The  Radiological  Society  at  Chicago, 
December,  1920. 
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Radiation  and  Thyroid  Disease 

Albert  Soiland,  M.  D.,  F.  A.  C.  P. 
Los  Angeles,  Calif. 


'TV)  the  earnest  student  of  radio- 
therapy  there  is  no  more  in- 
teresting subject  than  the  history 
of  this  science,  and  as  we  are  all 
radiologists  here,  it  may  not  be 
presumptuous  to  discuss  briefly 
its  evolution.  Let  us  treat  the  sub- 
ject under  the  heading:  "The 
Three  Af^es  of  X-Radiation.  First 
came  the  static  a?e,  when,  with 
our  large  static  induction 
machines,  we  had  a  combination 
of  biqft  voltage  and  low  amper- 
age, hard  tubes  and  long  expos- 
ures. In  other  words,  we  were 
using  rays  of  the  gamma  type, 
but  did  not  know  it.  It  was  in 
this  period  that  many  brilliant  re- 
sults were  obtained,  mainly  em- 
pirically, which  gave  x-ray  therapy 
its  rapid  rise  to  fame.  In  the  sec- 
ond, the  coil  age,  we  had  more 
simple  apparatus,  more  easily 
operated,  but  a  distinct  drop  in 
voltage  and  softer  tubes.  This 
combination,  coupled  with  the 
rather  indiscriminate  use  of  these 
machines  by  men  untrained  in 
Roentgenology,  produced  many 
x-ray  burns  and  bad  therapeutic 
effects.  For  these  reasons,  the  ex- 
pectations of  cures,  which  had 
been  so  successfully  inaugurated 
in  the  first,  or  static  age,  were 
not,  on  the  whole,  fulfilled.  The 


third  age  is  of  fairly  recent  origin 
and  was  ushered  in  by  the  mod- 
ern transformer  and  the  epoch- 
making  Coolidge  tube.  We  have 
now  learned  that  it  is  the  energy 
of  radiation  from  the  gamma 
radium  and  x-ray  which  con- 
tributes most  to  a  satisfactory 
end  result.  This  period  has  shown 
the  limitations  of,  as  well  as  the 
indications  for,  modern  x-ray 
therapy,  and  has  placed  the  whole 
subject  upon  a  sound  scientific 
basis,  which  you  and  I  are  doing 
our  best  to  develop. 

Now,  as  to  the  application  of 
radiotherapy  to  thyroid  disease, 
in  a  recent  address  delivered  to 
one  thousand  medical  men,  a  very 
distinguished  American  surgeon 
stated  that  the  x-ray  was  practi- 
cally useless  as  a  cure  for  goiter, 
and  that  radium  was  not  of  much 
greater  aid,  although  he  believed 
that  a  temporary  inhibitory  in- 
fluence might  be  achieved  by  this 
agent  in  certain  cases.  Another 
equally  distinguished  Furopean 
surgeon  states  definitely  that  the 
x-ray  is  practically  a  specific  for 
toxic  goiter,  and  to  substantiate 
this  quotes  one  hundred  consecu- 
tive cases  successfully  relieved  by 
this  treatment  under  his  observa- 
tion. Other  observers  again  claim 
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(hat  radium  is  the  best  curative 
agent  for  this  peculiar  disease  of 
metabolism,  and  cite  numerous 
cases  to  prove  their  contention, 
hi  the  face  of  such  widely  diverg- 
ent views  as  these,  the  question 
is  a  pertinent  one:  What  is  the 
present  status  of  radiation  as  ap- 
plied to  thyroid  disease?  Is  it  ad- 
visable to  use  the  x-ray  or  radium 
or  a  combination  of  both  in  com- 
bating the  disease? 

It  is  not  the  purpose  of  the 
writer  to  go  into  the  endocrin 
aspect  of  toxic  goiter  and  other 
form  of  thyroid  disease,  but  to 
give  briefly  the  results  of  his  own 
experience,  extending  over  a  great 
many  years  in  the  treatment  of 
this  malady  by  x-ray  and  radium. 
The  first  two  cases  in  his  records, 
where  good  results  were  obtained, 
were  post-operative  recurrences 
dating  back  to  the  static  machine 
days  of  tube  excitation,  when  if 
good  results  were  obtained,  it 
was  partly  by  accident,  but 
mainly  because  we  were  getting 
a  very  penetrating  ray.  the  value 
of  which,  we  did  not  in  those 
days  appreciate. 

In  dealing  with  the  toxic  goiter 
we  seem  to  be  dealing  with  an 
organ  functioning  in  a  manner 
highly  detrimental  to  the  well- 
being  of  its  possessor.  Our 
knowledge  of  the  potent  action  of 
radiation  in  discouraging  abnor- 
mal cell  activity  is  surely  suffi- 
cient authority  for  its  exhibition 
here.  Radiation  in  these  cases  is 
not  only  indicated,  but  demanded, 
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for  where  can  you  find  another 
agent  which  will  so  surely  inhibit 
and  curtail  the  mischievous  ac- 
tivity of  these  toxic  cells,  as 
radiation?  It  is  not  a  question  of 
carefully  feeling  your  way  with 
guarded  application.  It  is  a  de- 
mand to  lay  down  a  radiation 
barrage,  in  which  every  patho- 
logical cell  in  the  field  must  die. 

In  the  treatment  of  toxic  goi- 
ter, it  is  impossible  to  suggest  an 
exact  technique.  In  this  class  of 
cases,  as  in  no  other,  the  greatest 
possible  variety  occurs,  and  with 
the  peculiar  nervous  manifesta- 
tions which  accompany  them,  care 
and  good  judgment  must  always 
be  exercised  in  giving  the  treat- 
ment. As  a  rule,  the  modern  deep 
x-ray  therapy,  pushed  as  rapidly 
as  possible,  is  the  proper  proced- 
ure. It  makes  very  little  differ- 
ence whether  x-ray  or  radium  is 
employed.  In  my  own  experience 
both  give  equally  good  results. 
Radium  has  one  distinct  advan- 
tage, particularly  noticeable  in  the 
highly  nervous  cases,  where  the 
superiority  of  the  innocent  look- 
ing radium  pellet  over  the  large 
and  complicated  x-ray  apparatus 
can  be  readily  grasped.  It  seems 
to  me  that  in  the  soft  cellular  en- 
largements, radium  acts  better 
than  the  x-ray  In  the  hard  fib- 
roid types,  the  x-ray  is  my  choice. 
There  are  some  conditions  where 
both  agents  may  be  successfully 
combined.  In  the  average  case  of 
toxic  goiter,  the  x-ray  technique 
is  as  follows :  Six  ports  of  entry. 
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four  over  the  thyroid,  and  two 
over  the  thymus  region,  through 
each  port  thirty-five  milliampere 
minutes,  with  four  millimeters  of 
aluminum  and  one  half  inch  cot- 
ton filter,  under  compression,  at 
an  eight  inch  skin  distance,  and 
ten  inch  back  up,  three  applica- 
tions through  each  port  within 
three  weeks.  This  is  usually  suf- 
ficient to  control  the  symptoms, 
and  the  patient  returns  in  sixty 
days  for  inspection.  In  radium 
cases,  the  technique  is  as  follows : 
Through  similar  ports  of  entry, 
one  hundred  milligrams  radium 
element  to  each  port  for  four 
hours,  with  one-half  millimeter  of 
silver  and  two  millimeters  hard 
rubber  filter,  one-half  inch  skin 
distance.  This  is  repeated  in  ten 
days,  after  which  the  patient  re- 
ports in  sixty  days. 

A  very  few  cases  of  hypothy- 
roidism have  been  observed  where 
fairly  good  results  have  followed 
a  few  light  exposures  for  the 
stimulating  influence  on  the 
gland. 

I  have  a  total  record  of  about 
two  hundred  personal  cases  of 
toxic  goiter,  seventy  per  cent  of 
which  were  treated  with  the  x-ray 
alone,  twenty  per  cent  with 
radium  alone,  and  ten  per  cent 
with  a  combination  of  both.  It  is 
impossible  to  give  the  end  result 
of  all  these  cases,  owing  to  the 
fact  that  California  is  a  land  of 
restless  people.  The  population 
is  ever  changing,  and  this  migra- 
tory tendency  makes  it  wholly 


impractical  to  maintain  an  effec- 
tive follow-up  system.  Conserva- 
tively stated,  the  results  have 
been  in  the  main  gratifying. 

The  importance  of  treating  the 
thymus  region  cannot  be  over- 
estimated. It  is  surprising  to  note 
how  quickly  a  favorable  response 
will  follow  radiation  to  the  thy- 
mus before  any  direct  applica- 
tions have  been  made  to  the  thy- 
roid. It  is  perhaps  hardly  neces- 
sary to  add  that  in  addition  to 
radiation,  an  intelligent  supple- 
mental treatment  is  insisted  upon, 
such  as  a  rational  hygiene,  with 
a  proper  amount  of  rest,  a  rea- 
sonable diet,  and  an  avoidance  of 
strenuous  exercise  or  other  physi- 
cal acts  which  might  be  detri- 
mental to  the  general  health  of 
the  patient.  It  is  also  well  to  bear 
in  mind  that  excessive  menstrua- 
tion and  increased  ovarian  func- 
tion may  have  a  distinct  bearing 
on  the  progress  of  hyperthyroid- 
ism. I  have  one  particular  case 
in  mind,  where,  after  a  rather 
prolonged  and  intensive  course  of 
radiation  to  the  thymus  and  thy- 
roid, no  appreciable  response  or 
amelioration  of  the  symptoms 
could  be  detected.  In  this  patient, 
the  ovaries  were  subjected  to  one 
course  of  radiation,  after  which 
the  toxic  symptoms  diminished  at 
an  astonishing  rate. 

It  is  not  the  intention  of  the 
writer  to  decry  surgery,  or  to  de- 
tract one  iota  from  the  many  bril- 
liant results  obtained  by  compe- 
tent operators,  but  the  fact  must 
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not  be  lost  sight  of  that  in  radia- 
tion we  have  a  proved  therapeutic 
agent,  far  superior  to  any  other 
given  ns  up  to  the  present  time. 
The  oft  repeated  statement  that 
radiation  over  any  field  creates  so 
much  vascularity,  or  produces  so 
many  adhesions  that  surgery  is 
rendered  more  difficult  is  entirely 
false.  Radiation  always  dimin- 
ishes vascularity  in  any  region 


where  it  is  applied  long  enough 
to  have  its  obliterating  effect  on 
the  arterioles  established,  and  this 
is  the  essential  status  required  in 
the  successful  termination  of 
toxicity  in  this  variety  of  goiter. 
There  is  surely  no  longer  any  ex- 
cuse for  denying  a  patient  the  use 
of  this  remedy,  which  if  not  suc- 
cessful, has  at  least  prepared  the 
way  for  possible  surgery. 


* — Read  at  the  Annual  Meeting  of  The  Radiological  Society  at  Chicago, 
December,  1920. 
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Radiotherapy  Versus  Operation  in  Cancer  of  the  Cervix  Uteri 


George  Gellhorn,  M.  U., 
St.  Louis,  M o. 


?.  A.  C.  S. 


TT  is  a  privilege  to  present  the 
question  of  the  best  treatment 
for  cancer  of  the  cervix  uteri  to 
a  body  of  expert  surgeons.  In  a 
gathering  of  this  kind  one  may 
at  once  proceed  to  the  very  heart 
of  the  problem  and  one  may 
safely  take  for  granted  that  the 
paramount  importance  of  an  early 
diagnosis  and  the  pressing  neces- 
sity of  continuously  spreading  in- 
formation among  medical  and  lay 
circles  are  fully  appreciated. 

Let  us  first  agree  on  definitions. 
It  is  now  generally  accepted  that 
five  years  must  elapse  after  an 
operation  before  we  can  pro- 
nounce the  patient  as  perma- 
nently cured.  This  time  limit  is 
somewhat  arbitrary,  but  it  serves 
all  practical  purposes  because  re- 
currences after  five  years  are  met 
with  only  in  a  very  small  num- 
ber of  cases.    It  has  been  sug- 


gested to  reduce  this  time 


imit 


for  radiotherapy  to  three  years, 
but  experience  has  disproved  the 
claim  that  return  of  the  disease 
was  not  likely  to  occur  after 
three  years.  If  we  are  to  com- 
pare the  value  of  the  two  methods 
that  are  at  present  competing  in 
the  treatment  of  cervical  cancer, 
it  is  best  to  adhere  to  the  five- 


year  limit  in  both  the  operated 
and  irradicated  cases. 

The  terms  "operability"  and 
"inoperability"  are  products  of 
the  exclusively  surgical  era  of 
treatment  and  have  lost  their 
meaning  to  a  great  extent  since 
radiotherapy  made  its  appearance. 
Moreover,  operability  by  no 
means  denotes  a  fixed  quantity. 
The  percentage  of  so-called  oper- 
able cases  ranges  within  wide 
limits  in  different  statistics,  be- 
cause it  is  largely  dependent  upon 
the  subjective  attitude  of  the  in- 
dividual operator.  One  surgeon 
will  subject  to  operation  cases 
which  another  may  consider  too 
far  advanced  for  a  permanent 
cure.  In  one  case,  personal  skill 
and  extensive  practical  experience 
will  overcome  technical  difficul- 
ties which  to  another  surgeon 
may  appear  insuperable.  For  the 
present,  however,  we  may  retain 
these  terms  for  a  more  conven- 
ient grouping  of  the  cases  and 
we  may  classify — 

i .  As  operative,  those  cases 
in  which  the  cancer  is  strictly 
limited  to  its  original  site  and 
where  the  most  careful  recto- 
vagino-abdominal  palpation  fails 
to  reveal  anv  extension  of  the 
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disease  which  would  interfere 
with  the  free  mobility  of  the 
uterus ; 

2.  As  borderline  cases,  those 
in  which  the  cancer  has  only  be- 
gun to  invade  the  vesico-vaginal 
and  recto-vaginal  septa,  and  the 
parametria  in  close  proximity  to 
the  uterus;  where  the  uterus  is 
still  movable  though  to  a  lesser 
degree,  and  where  glands  may  be 
palpated  before  or  during  opera- 
tion, which,  then,  may  become 
merely  a  palliative  intervention, 
and  the  case  will  have  to  be  as- 
signed to  the  group  next  in 
order ; 

3.  As  inoperable,  those  cases 
in  which  the  uterus  is  immured 
in  its  position  by  the  involve- 
ment of  a  large  part  of  the  pelvic 
cellular  tissue,  and  where  adjoin- 
ing organs  have  been  invaded  or 
metastases  are  found  in  remote 
parts  of  the  body. 

In  the  final  appraisal  of  our 
surgical  treatment  we  distinguish 
between  an  absolute  and  a  rela- 
tive cure.  The  percentage  of  ab- 
solute cure  is  obtained  by  com- 
puting the  number  of  all  patients 
with  cancer  of  the  cervix  uteri 
who  applied  for  treatment,  with 
the  number  of  those  still  alive 
and  well  after  five  years.  The 
percentage  of  relative  cure  is  de- 
rived from  the  ratio  between  the 
cases  which  have  actually  been 
operated  upon,  and  those  who 
thereafter  remained  alive  and 
well  at  the  end  of  five  years. 
This  percentage  incidentally  en- 
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ables  us  to  estimate  the  value  of 
the  particular  method  employed. 

This  distinction  is  not  equally 
sharp  in  radiotherapy  where  al- 
most all  cases,  whether  operable, 
borderline,  or  inoperable,  are  sub- 
jected to  treatment.  The  percent- 
ages of  absolute  and  relative  cure 
after  radiotherapy  will,  therefore, 
be  very  >imilar  or  even  identical. 
It  may,  then,  become  necessary  in 
future  to  compare  only  the  per- 
centages of  absolute  cure  from 
the  two  methods. 

By  operation  is  meant  only 
the  radical  abdominal  hysterect- 
omy which  bears  Wertheim's 
name,  though  Ries,  of  Chicago, 
originated  the  idea,  and  Clark,  of 
Philadelphia,  Bumm,  of  Berlin, 
and  a  host  of  others  had  a  great 
deal  to  do  with  perfecting  its 
technique.  There  is  a  tendency 
among  certain  men  to  call  a 
Wertheim  operation  any  abdomi- 
nal hysterectomy  undertaken  for 
cancer;  but  in  this  audience  the 
fallacy  of  confusing  a  simple 
with  a  radical  abdominal  hyster- 
ectomy is  obvious.  The  extended 
or  radical  vaginal  hysterectomy 
of  Schauta  enters  in  competition 
with  the  Wertheim  operation,  but 
in  this  country,  at  least,  it  has 
never  become  popular  enough  to 
attain  practical  importance. 

By  radiotherapy  is  meant  the 
employment  of  radium  and 
x-rays,  either  alone  or  combined. 

A  witty  Frenchman  once  re- 
marked that  if  men  who  were 
about  to  launch  into  a  discussion, 
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would  first  agree  on  definitions, 
there  would  be  no  discussion. 
This,  I  hope,  will  not  be  the  case 
today,  but  trust  we  shall  at  least 
all  talk  about  the  same  things. 

We  can  now  proceed  to  take 
stock,  as  it  were,  of  the  actual 
results  achieved  thus  far  by  the 
various  methods  under  discussion. 
As  we  want  to  inquire  how  many 
cases  we  can  cure,  we  must  leave 
out  the  inoperable  ones,  which 
are  abandoned  as  hopeless  by 
surgical  means,  and  confine  our- 
selves to  the  operable  and  border- 
line cases. 

Table  I  gives  a  survey  of  the 
relative    cures    after  abdominal 


operation. 

TABLE  I. 

Berkeley  and  Bonney  39.0% 

Bumm-Sigwart   26.3% 

Bumm-Schaefer   41.8% 

Curtis  34-Q% 

Doederlein   28.0% 

Franz   43  0% 

Graves   27.6% 

Jacobson   23.4% 

(Eighteen   American  operators) 

Kroenig   32.2% 

Peterson  47-3% 

Sellheim-Mayer   31.0% 

Wertheim  42.4% 

Zweifel-Aulhorn   45-0% 

On  an  average,  then,  35.5%  of 


the  patients  operated  upon  by  the 
abdominal  route,  were  alive  and 
well  after  five  years. 

Table  II.  gives  the  percentages 
of  absolute  cure  after  abdommal 


operation. 

TABLE  II. 


Berkeley  and  Bonney  24.3% 

Bumm-Sigwart   16.0% 

Bumm-Schaefer   32-3% 

Doederlein   17.0% 

Franz   28.0% 

Graves   16.8% 

Kroenig   25.3% 

Sellheim-Mayer   20.0% 

Wertheim  18.3% 

Zweifel-Aulhorn   23.4% 


This  list  shows  that,  on  an 
average,  the  abdominal  operation 
yields  an  absolute  cure  of  about 
22  per  cent. 

The  vaginal  operation  pro- 
duced, according  to  the  statistics 
of  Schauta  and  of  Adler,  a  rela- 
tive cure  of  53.3  per  cent  and  an 
absolute  cure  of  22  per  cent. 

Table  III.  shows  the  relative 
cures  obtained  with  radium  in 
operable  and  borderline  cases. 

TABLE  III. 


Baisch   28.5% 

Bumm-Schaefer  25.0% 

Eckelt  14.0% 

Kehrer   45-4% 

Taussig   31.5% 


(Collective  statistics  of  twelve 
operators.) 

It  appears  from  this  list,  that 
the  average  percentage  of  relative 
cure  after  radium  treatment  in 
operable  cases  is  24.7. 

In  Table  IV.  the  figures  for 
the  absolute  cure  of  operable  and 
borderline  cases  after  radium 
treatment  are  given. 
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TABLE  IV. 

Baisch   16.5% 

Bumm-Schaefer  14.0% 

Eckelt   7.0% 

Kehrer   22.0% 

Zwei fel-Schw  eitzer   25.0% 

This  gives  on  an  average  an 
absolute  cure  of  16.5  per  cent  in 
this  class  of  cases. 

In  a  number  of  the  cases  in 
the  two  preceding  tables  radium 
was  used  in  combination  with 
x-rays.  There  are  several  reports 
in  literature  dealing  with  the  ex- 
clusive x-ray  treatment  of  oper- 
able cancer  cases,  but  as  the  time 
limit  of  five  years  has  not  yet 
been  reached,  these  statistics  were 
left  out  of  consideration. 

The  figures  given  above  permit 
of  certain  deductions. 

To  begin  with.  Tables  ITT.  and 
TV.  definitely  dispose  of  the 
statement  heard  now  and  again 
that  no  case  of  cancer  of  the  cer- 
vix has  ever  been  cured  by  ra- 
dium. Whatever  doubt  as  to 
this  point  may  have  been  in  the 
minds  of  those  who  remained 
sceptical  at  first,  is  now  set  at 
rest. 

The  percentages  both  of  the 
relative  and  absolute  cure  after 
radium  treatment  are  lower  than 
the  corresponding  percentages 
after  abdominal  operation.  This 
difference  may  lead  to  the  hasty 
conclusion  that  operation  in  itself 
is  preferable  to  radiotherapy.  But 
an  unbiased  examination  must 
take  into  account  the  following 
points. 
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( 1  )  The  abdominal  operation, 
in  its  present  form,  is  almost 
twenty  years  old.  Many  thous- 
ands of  cases  have  been  operated 
upon,  and  the  practical  experience 
of  the  individual  operator  has  in- 
creased from  year  to  year.  The 
primary  as  well  as  the  late  re- 
sults laid  down  in  statistics,  re- 
flect this  growth  of  technical  per- 
fection. It  may  be  assumed  that 
the  acme  of  surgical  achievement 
in  this  class  of  cases  has  been 
reached. 

Radiotherapy,  on  the  other 
hand,  has  just  now  completed  the 
fifth  year  of  its  existence.  Its 
technique  is  still  in  a  state  of  flux. 
We  are  only  learning  how  to  use 
these  mysterious  agents  of  radium 
and  x-rays,  and  from  analogy 
with  our  experience  in  the  surgi- 
cal treatment,  we  may  confidently 
expect  better  results  from  radio- 
therapy as  time  goes  on.  As  a 
matter  of  fact,  one  authority  at 
least  (  Kehrer )  has  already  ac- 
complished results  with  radium 
that  are  in  every  way  identical 
with  those  derived  from  surgery. 

(2)  Granting,  however,  for  the 
sake  of  argument  that  radium 
cures  fewer  cases  than  does  the 
operation,  we  find  illuminating 
information  on  closer  scrutiny  of 
the  statistics.  In  a  collective  re- 
view on  the  subject,  Taussig  very 
interestingly  pointed  out  that  in 
Doederlein's  clinic  49  out  of  110 
early  cases  were  cured  by  opera- 
tion (44.S  per  cent)  whereas  only 
6  out  of  the  57  borderline  can- 
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cers  were  cured  (10.5  per  cent). 
By  radium,  on  the  other  hand,  17 
out  of  40  early  cases  were  cured 
(42.5  per  cent),  while  14  out  of 
62  advanced  ones  were  cured 
(22.5  per  cent).  A  very  similar 
proportion  was  ascertained  in  the 
material  in  Bumm's  clinic.  Taus- 
sig, therefore,  concludes  that 
while  the  percentage  of  surgical 
cures  is  greater  in  the  early  oper- 
able group,  the  percentage  of  ra- 
dium cures  is  greater  in  the  bor- 
derline group. 

(3)  The  question  of  primary 
mortality  must  be  taken  into  ac- 
count. Graves,  of  Boston,  has  an 
amazingly  low  operative  mortal- 
ity of  5.2  per  cent,  which  com- 
pares favorably  with  the  best  re- 
sults obtained  abroad.  But  the 
average  mortality  in  Germany 
and  England  is  still  in  the  neigh- 
borhood of  20  per  cent,  and  in 
general  surgical  practice  in  this 
country  is  probably  much  higher 
— so  high,  indeed,  that  several  of 
my  surgical  friends  have  alto- 
gether abandoned  the  radical 
operation. 

The  mortality  after  radiothe- 
rapy is  very  low.  Even  the  most 
enthusiastic  advocates  of  radio- 
therapy will  nowadays  admit  a 
mortality  though  it  probably  re- 
mains below  3  per  cent.  It  is  fair 
to  assume  that  with  greater  prac- 
tical experience  this  mortality 
will  be  still  further  reduced. 

Applied  to  our  problem,  this 
difference  in  mortality  makes  up 
somewhat  for  the  inferior  final 


results.  It  means  that  one  may  re- 
sign oneself  to  less  brilliant  late 
results  if  one  does  not  have  to 
pay  so  high  a  toll  in  human  lives. 

These  points  have  been  raised 
to  show  that  it  is  not  advisable 
to  conclude  at  once  from  the  sta- 
tistics that  operation  should  be 
preferred  to  radiotherapy. 

But  the  main  issue,  to  my 
mind,  is  this :  Is  it  permissible  to 
construe  any  antagonism  between 
the  two  methods?  Should  the 
question  before  us  be :  Either 
operation  or  radiotherapy?  We 
know  now  that  both  methods  can, 
and  do,  produce  a  permanent 
cure.  Why  not,  then,  combine 
the  two  methods  in  order  to  get 
the  best  possible  benefit? 

This  is  my  personal  attitude  in 
this  question,  and  in  order  not 
to  delay  any  further  a  free  ex- 
change of  opinion  from  which 
we  may  learn  a  great  deal,  let  me 
briefly  outline  my  own  opinion. 

I  now  believe,  as  I  formerly 
doubted  it,  that  radium  alone 
may  cure  an  early  case  of  cervi- 
cal cancer.  I  realize,  however, 
that  the  penetrating  power  of  ra- 
dium does  not  exceed  3  to  4  cen- 
timeters. Beyond  this  distance, 
the  radium  rays  are  either  inert 
or  they  are  so  weak  that  they 
stimulate  cancer  cells  instead  of 
destroying  them.  Hence  the  pel- 
vic glands,  which  are  at  times  in- 
volved even  in  the  earliest  can- 
cers, cannot  be  influenced  by  ra- 
dium. For  this  reason,  I  prefer 
at   present   for   early  cases  the 

Page  Twenty-seven 


CANCER  OF  THE  CERVIX  UTERI— GELLHORN 


abdominal  radical  operation.  In 
every  case,  the  operation  is  pre- 
ceded by  a  moderate  dose  (2,500 
to  2,800  miligram  hours)  of  ra- 
dium applied  within  the  cervical 
and  uterine  canals  or  buried  in 
the  tumor  mass.  Operation  is 
performed  after  the  radium  re- 
action has  subsided;  7  to  10  days 
later.  In  this  time  the  ulcerated 
surface  becomes  cleaner  and  the 
(tumor  somewhat  smaller;  a  few 
preliminary  acetone  treatments 
may  hasten  the  process.  This  sin- 
gle treatment  with  radium  screen- 
ed as  it  is  by  the  uterine  walls, 
neither  causes  an  undue  degree 
of  hyperemia  nor  reactive  scler- 
osis of  the  pelvic  tissues.  After 
the  operation,  when  the  patient  is 
well  on  the  road  to  recovery,  that 
is  to  say,  in  about  three  weeks, 
massive  x-ray  treatment  is  given 
to  destroy  any  cancerous  foci  in 
the  pelvis  which  may  have  re- 
mained behind,  or  to  deal  effec- 
tively with  any  freshly  implanted 
cancer  material.  I  have  given  up 
radium  for  post-operative  treat- 
ment because  of  the  repeated  oc- 
currence of  fistulae. 

Or  take  a  borderline  case  of 
mild  degree,  where  the  uterus  is 
still  movable  and  the  parametria 
are  uninvolved.  The  disease  has 
extended  only  towards  the  blad- 
der, and  on  cystoscopic  examina- 
tion the  vesical  mucosa  is  found 
normal,  but  the  vesico-vaginal 
septum  involved.  Our  operative 
experience  has  taught  us  that 
such  a  case  is  predisposed  to  an 
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taily  recurrence  in  the  bladder 
wall,  even  if  the  dissection  of 
bladder  and  vagina  was  success- 
ful. The  preliminary  treatment 
with  radium  will  probably  cope 
with  the  cancerous  involvement 
in  the  vesico-vaginal  septum  and 
render  the  case  readily  operable. 
The  operation,  then,  will  be  fol- 
lowed by  energetic  x-ray  treat- 
ment in  the  manner  described. 

In  all  other  borderline  cases 
which  are  further  advanced,  I  re- 
ject operation  in  the  firm  belief 
that  combined  radium  and  x-ray 
treatment  will  in  the  end  yield 
better  results  with  a  minimum  of 
danger,  suffering,  and  annoyance. 
I  cannot  give  any  exact  figures 
from  the  services  of  Dr.  Taussig 
and  myself  at  the  Barnard  Free 
Skin  and  Cancer  Hospital,  be- 
cause we  have  had  radium  only 
in  the  last  three  years.  But  the 
signs  are  propitious  in  every  way. 
We  see  early  cases  in  increasing 
numbers  every  year,  because  the 
very  existence  of  an  institution 
such  as  ours  attracts  the  atten- 
tion of  patients  at  earlier  stages 
of  the  disease,  and  because  our 
hospital  has  conducted  a  vigorous 
educational  campaign.  In  our 
operative  material,  the  primary 
mortality  has  declined  steadily, 
and  since  the  introduction  of 
combined  surgical  and  radio-ac- 
tive treatment,  we  believe  to  have 
observed  fewer  recurrences.  On 
the  whole,  w^e  have  reduced 
rather  than  increased  the  number 
of  operations,  because  most  of 


CANCER  OF  THE  CERVI 

the  borderline  cases  have  been 
subjected  only  to  radiotherapy. 
In  these  cases,  as  well  as  those 
which  were  frankly  in  the  inoper- 
able category,  our  results  have 
been  particularly  encouraging  and 
will  induce  us  to  continue  to 
work  along  the  lines  indicated 
and  to  concentrate  our  efforts  on 
technical  improvements  of  our 
radiotherapeutic  measures. 

I  am  well  aware  that  the  fore- 
going discussion  does  not  cover 
the  entire  problem  before  us.  The 
time  alloted  to  me  and  the  en- 
durance of  the  audience  both  pro- 
hibit. The  desirable  and  the  un- 
desirable by-effects  of  radiothe- 
rapy have  not  been  mentioned, 
nor  was  the  question  of  surgical 
and  radiotherapeutic  injuries 
touched  upon.  The  awful  prob- 
lem of  the  inoperable  case  was 
omitted  as  not  being  within  the 
scope  of  our  inquiry,  and  for  the 
same  reason  the  cancer  of  the 
uterine  body  received  no  con- 
sideration. 

What  really  matters  in  this 
afternoon's  debate  and  what 
should  form  a  basis  for  the  dis- 
cussion, can  be  condensed  in  the 
following  propositions : 

* — Read  at  the  Annual  Meeting  of 
tion,  Omaha,  March  3,  1921. 
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1  Cancer  of  the  cervix  uteri  can 
be  cured  permanently,  both  by 
radical  operation  and  by  radio- 
therapy. 

2  The  former  yields  an  absolute 
cure  in  22  per  cent,  the  latter 
in  16.5  per  cent. 

3  The  present  inferiority  of  radio- 
therapy in  the  permanent  cure 
of  cervical  cancer  is  probably 
due  to  the  deficiencies  that  char- 
acterize any  new  therapeutic 
method. 

4  Even  the  highly  developed 
surgical  treatment  restores  life 
and  health  only  to  about  one- 
fourth  of  the  patients  who  seek 
our  aid. 

5  The  present  state  of  our  knowl- 
edge seems  to  indicate  that  a 
further  and  much  desired  im- 
provement of  our  curative  ef- 
forts may  result  from  combin- 
ing operation  with  radiotherapy. 

6  It  is,  therefore,  inappropriate  to 
speak  of  the  two  methods  as 
so  opposed  that  only  one  or  the 
other  of  the  two  should  be  se- 
lected. Rather  should  we  at- 
tempt, in  future,  the  treatment 
of  cervical  cancer  by  operation 
and  radiotherapy. 

7  The  writer's  personal  attitude 
for  the  present  is  this:  Early 
cases  receive  a  pre-operative  ap- 
plication of  radium  and  a  post- 
operative treatment  with  x-rays. 
Borderline  cases  are  treated 
altogether  by  a  combination  of 
radium  and  x-rays. 

e  College  of  Surgeons,  Nebraska  Sec- 
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Roentgen  Observations  Before  and  After  Cardiolysis 
a  Case  of  Chronic  Mediastinopericarditis. 


in 
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Edwin  C.  Ernst,  M 
St.  Louis,  Mo. 
TN  view  of  the  fact  that  the  pre-  rheumatism 

and  post-operative  findings  in 
chronic  mediastinopericarditis 
have  been  reported  rather  in- 
frequently, American  medical  lit- 
erature containing  less  than  five 
authentic  cases,  and  likewise  real- 
izing the  importance  of  the  fluoro- 
scopic interpretations  as  an  aid  to 
the  early  recognition  of  this  type 
of  pericardial  pathology,  includ- 
ing the  valuable  sign  of  cardio- 
diaphragmatic  "tugging",  we  pre- 
sent and  descrihe  this  case. 


However,  at  that 
time  a  course  of  artificially  pre- 
pared Nauheim  Bath  Treatments 
2   gave  the  patient  almost  im- 


The  x-ray  observations  by  such 
careful  clinicians  as  Moritz  Bene- 
dikt  (1897),  Stuertz,  J.  E.  Sum- 
mers and  Braner  have  been  very 
incomplete,  especially  the  findings 
following  cardiolysis,  and  we 
therefore  have  attempted  to  de- 
scribe in  detail  the  numerous  dis- 
tinct phases  of  this  particular  case, 
the  first  symptoms  of  which  pre- 
sented themselves  some  twenty- 
two  years  ago. 

In  1898,  Mrs.  D  .,  age  38, 

Case  5133,  came  under  the  ob- 
servation of  Dr.  Ellsworth  Smith, 
1  suffering  from  mitral  insuffi- 
ciency, which  apparently  followed 
an  earlier  attack  of  polyarticular 
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mediate  relief.  The  extensive 
anasarca  w  as  rapidly  reduced  and 
the  cardiac  compensation  was  like- 
wise completely  restored.  The 
patient  returned  to  her  occupation 
-,n  a  hook  hinder}-  and  continued 
her  w  ork'  success  fully  fifteen  years 
up  until  the  onset  of  her  present 
trouble,  the  beginning  of  the  sec- 
ond phase  of  her  partial  disability. 
Second  Phase  (1913) 
This  second  period  of  illness 
began  in  19 13,  with  a  return  of 
dyspnoea  and  inability  to  sleep 
lying  down,  which  condition  con- 
tinued without  showing  any  im- 
provement during  the  following 
six  years.  Dr.  Smith  again  ex- 
amined the  patient  in  February, 
19 19,  and  observed  that  she  pre- 
sented an  entirely  new  symptom 
complex.  Instead  of  being  gen- 
erally water-logged,  as  in  1898, 
approximately  fifteen  years  pre- 
vious, she  now  manifested  an  ex- 
tensive ascites  with  practically  no 
adema  of  the  lower  extremities, 
presenting  an  entirely  new  prob- 
lem from  every  standpoint  than 
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the  one  observed  during  her  first 
illness.  Three  gallons  of  fluid  were 
removed  during  two  sittings,  and 
this  was  later  followed  by  at  least 
twenty  additional  tappings.  Dur- 
ing the  past  two  years  paracen- 
tesis was  repeated  every  five  or  six 
weeks.  At  no  time  was  the  patient 
able  to  sleep  unless  propped  up  in 
bed. 

Third  Phase  (1918) 

An  operation  was  finally  ad- 
vised in  May.  iqi8.  based  on  the 
diagnosis  of  hepatic  cirrhosis. 
Consequently,  in  May.  191 8,  a 
modified  Talma  operation  was 
performed,  but  without  beneficial 
results.  Dr.  C.  A.  Wood  reported 
all  of  the  organs  in  the  abdomen 
as  being  normal.  The  case  was 
further  examined  at  Barnes'  Hos- 
pital in  view  of  the  negative  opera- 
tive findings,  at  which  time  the 
differential  clinical  findings  were 
again  reviewed  by  Dr.  Smith,  as 
follows : 

"A  repetition  of  her  first  attack 
of  cardiac  decompensation  from 
valvular  disease  could  be  excluded 
from  the  presence  of  ascites  with 
an  absence  of  general  anasarca. 
Peritoneal  tuberculosis  could  also 
be  excluded :  first,  on  finding  the 
peritoneum  normal  at  the  time  of 
the  Talma  operation :  secondly,  on 
the  absence  of  fever  and  emacia- 
tion :  thirdly,  the  long  course  of 
the  disease.  Laennac's  cirrhosis  of 
the  liver  was  excluded-  first,  bv 


the  absence  of  any  etiological  fac- 
tors, as  alcohol,  use  of  strong 
condiments,  etc. :  secondly,  by  the 
absence  of  progressive  loss  of 
weight  and  strength  during  a 
period  of  six  years.  Cirrhosis  due 
to  chronic  hepatic  stasis  is  gen- 
erally not  recognized  by  patholo- 
gists. Therefore,  by  exclusion  the 
diagnosis  simulated  a  chronic  con- 
dition of  mediastinopericarditis ; 
but  inasmuch  as  the  roentgen  find- 
ings thus  far  reported  had  been 
negative  and  the  physical  signs  not 
entirely  typical,  we  did  not  feel 
justified  in  advising  another  opera- 
tion. Consequently,  the  patient  re- 
turned to  her  home. 

Fourth  Phase  (1919) 

However,  seven  months  later 
the  patient's  clinical  condition  en- 
tered its  fourth  phase.  On  Decem- 
ber 6th.  1919.  entered  St.  Luke's 
Hospital  and  reported  her  condi- 
tion as  gradually  growing  worse. 
The  previous  clinical  observations 
were  again  confirmed  by  Dr. 
Smith,  but  in  addition  at  this  time 
definite  fluoroscopic  evidence  of 
an  adherent  pericardium  was  for- 
tunately obtained.  These  findings 
could  only  be  observed  with  the 
patient  in  a  semi-oblique  position, 
by  which  method  it  was  possible  to 
observe  very  graphically  a  distinct 
"tugging"  upward  of  the  dia- 
phragm with  each  cardiac  systole. 
The  complete  roentgen  observa- 
tions on  December  19th.  1919. 
were  as  follows: 
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Roentgenological  Findings, 
December  19,  1919 

The  fluoroscopic  examination 
of  the  chest  shows  evidence  of  an 
increase  in  the  heart  shadow,  both 
toward  the  right  and  left  margins, 
more  pronounced  toward  the  right 
side.    Then  general  cardiac  en- 


and  the  position  of  the  heart  was 
unusually  high  in  the  chest  cavity. 
It  was  very  apparent  during  deep 
inspiration  that  the  left  diaphgram 
was  more  or  less  fixed  toward  the 
apical  shadow  of  the  heart,  being 
pulled  upward  or  tugged  in  syn- 
chronism with  each  heart  throb 


D<  c,  l<U<H9 
P^f  -OpevatiVe 


Fig.  1 — December  19,  1919.  Pre-operative  radiogram 
cf  the  cardiac  shadow  at  one  meter  target  plate  dis- 
tance. The  fluoroscopic  observations  of  the  Left  cardio- 
diaphragmatic  "tug"  previously  described  cannot  be 
outlined  in  the  above  radiogram.  However,  the  increase 
in  size  and  the  high  fixation  of  the  cardiac  shadow  in 
the  thorax  are  interesting  diagnostic  findings.  Cardiac 
measurements  were  as  follows:  oblique  diameter  19 
cm.,  left  transverse  diameter  8.2  cm.,  right  transverse 
diameter  10  cm.,  total  transverse  diameter  18.2  cm. 


largement  is  irregular  and  very 
suggestive  of  pericarditis  with  ef- 
fusion. However,  further  obser- 
vations do  not  reveal  the  usual 
characteristics  of  fluid  within  the 
pericardium.  The  cardiac  pulsa- 
tions could  be  clearly  observed, 
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These  observations  were  more 
pronounced  following  rotation  of 
the  patient  in  the  semi-oblique 
position,  while  the  apex  shadow 
was  in  close  proximity  to  the 
fluoroscopic  screen.  This  "tug- 
ging"   was    accentuated  during 
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deep  inspiration,  forcibly  pulling 
the  left  diaphragm  for  a  distance 
of  at  least  three  centimeters  with 
each  pulsation  of  the  heart. 
Further  observation  along  the 
heart  margins  did  not  reveal  simi- 
lar fixations,  with  the  exception 
of  an  area  along  the  left  superior 
ventricle  border  of  the  heart,  at 
which  point  very  moderate  trac- 
tion of  the  lung  markings  could  be 
observed.  However,  the  fixation 
was  not  very  marked  and  not 
nearly  so  graphic  as  those  ob- 
served in  the  apical  region  of  the 


heart.  The  posterior  mediastinal 
space  density  was  definitely  in- 
creased. 

The  radiographic  observations 
corroborated  the  above  findings, 
with  the  exception  of  the  fluoro- 
scopically  observed  left  cardiodia- 
phragmatic  tug.  The  actual  fixa- 
tion could  not  be  visualized  on  the 
radiographic  plate.  The  oblique 
diameter  of  the  heart  was  19  centi- 
meters, while  the  transverse  dia- 
meters totalled  18.2  centimeter, 
at  the  usual  one  meter  target  dis- 
tance. 


Fig.  2 — Cardiolysis  (Brauer's  operation).  Resection  of 
the  third,  fourth  and  fifth  ribs  and  cartilages  in  order 
to  free  the  pericardium  from  its  adhesions  to  the 
periosteun  of  the  anterior  chest  wall.  The  adhesions 
were  not  directly  severed,  but  the  fixed  bony  struc- 
tures were  removed  to  allow  the  heart  to  descend  to  a 
lower  level  in  the  thoracic  cavity,  thereby  relieving 
the  anterior  tension  on  the  pericardium.  Operation 
by  Dr.  Harvey  G.  Mudd. 
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Operation 

In  view  of  the  above  clinical 
and  more  recent  conclusive  Roent- 
genological findings,  cardiolvsis 
(Brauer's  operation),  was  finally 
advised,  and  Dr.  Harvey  G.  Mndd 
operated  on  January  21st,  1920, 
under  a  local  black  anaesthesia.  A 
resection  of  the  third,  fourth  and 
fifth  left  ribs  was  made  for  a  dis- 
tance of  from  three  to  fonr  inches, 
beginning  along  the  left  border  of 
the  sternum  and  extending  to- 
ward the  axilla  slightly  beyond 
the  limits  of  the  cardiac  pulsa- 
tions. Immediately  following  the 
removal  of  the  ribs  and  cartilages, 
Dr.  Smith  reported  that  a  distinct 
and  extensive  pulling  in  of  the  soft 
parts  with  each  systole  of  the 
heart  could  be  seen,  showing  what 
difficulty  the  organ  must  have  en- 
countered before  the  operation  in 
attempting  a  complete  systolic  con- 
traction. Although  convalescence 
was  not  uneventful,  nevertheless 
on  March  20th,  1920,  two  months 
following  the  cardiolvsis,  the  pa- 
tient's general  recovery  was  re- 
markable. It  was  now  possible  for 
her  to  lie  flat  in  bed  and  sleep  all 
night,  something  she  had  been  un- 
able to  do  since  the  onset  of  her 
present  trouble,  the  second  phase 
of  which  began  in  1913,  seven 
years  previous. 

Dr.  Smith  further  reports  that 
while  for  a  period  of  two  years 
antedating  cardiolvsis  she  had  re- 
quired tapping  every  five  weeks, 
a  period  of  over  twenty-two  weeks 
has  now  elapsed  without  necessi- 
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tating  paracentesis,  and  her  ab- 
dominal measurements  have  been 
reduced  approximately  six  inches. 
The  effect  of  digitalis  upon  this 
heart  is  likewise  of  great  interest, 
for  before  operation  the  digitalis 
effect  can  be  shown  only  in  the 
removal  of  a  small  pulse  deficit 
and  a  faint  slowing  of  the  apex 
rate,  but  with  slight  diuresis. 
While  after  the  operation,  we  not 
only  have  a  slowing  of  the  pulse 
and  obliteration  of  pulse  deficit, 
but  also  a  definitely  marked  diure- 
sis. In  addition  to  the  above  post- 
operative, laboratory  and  clinical 
findings  we  wish  to  report  the 
subsequent  fluoroscopic  and  radio- 
graphic observations,  which  were 
made  two  and  nine  months  re- 
spectively f(  " 
sis. 


owing  the  cardioly- 


Post-Operative  Roentgenological 
Findings  March  20,  1920 

The  fluoroscopic  examination 
of  the  cardiac  shadow  two  months 
following  the  cardiolvsis  opera- 
tion does  not  show  evidence  of  the 
previously  observed  left  cardio- 
diaphragmatic  tug  at  the  apex. 
The  radiographic  examination 
does  show  evidence  of  a  slight  de- 
crease in  the  size  of  the  heart 
shadow  and  a  definite  rotation  of 
the  right  side  of  the  heart  upon 
the  avis  of  the  apex.  The  position 
of  the  heart  is  somewhat  lower 
than  even  the  left  apical  region. 
The  oblique  diameter  of  the  heart 
has  decreased  to  18.2  centimeters 
and  the  transverse  diameter  to 
17.8  centimeters. 


M  EDI  ASTIXOPERI  CARDITIS — ERXST 


Fig.  3 — March  20,  1920.  Post-operative  radiogram 
two  months  after  cardiolysis.  Note  the  decrease  in 
size  of  the  cardiac  shadow.  Ohlique  diameter  18  cm., 
left  diameter  10.2  cm.,  right  diameter  7.6  cm.,  total 
transverse  diameter  17. S  cm.  Target  plate  distance 
one  meter.  The  position  of  the  cardiac  shadow  can 
now  be  observed  to  be  considerably  lower  in  the 
thoracic  cavity  as  compared  with  the  pre-operative 
radiogram,  Fig.  1.  In  addition,  the  right  auricle  and 
ventricle  are  likewise  rotated  downward  upon  the 
apical  axis  of  the  heart.  The  fluoroscopically  observed 
cardio-diaphragmatic  tug  was  absent, 
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Fig.  4 — October  11,  1920.  Post-operative  radiogram 
nine  months  after  cardiolysis.  A  comparison  of  the 
present  measurements  with  those  observed  in  the 
pre-operative  cardiac  shadow  shows  evidence  of  a  re- 
duction in  size  of  1.4  cm.  in  both  the  oblique  and  the 
total  transverse  diameter.  The  inferior  rotation  of 
the  heart,  however,  is  comparatively  increased.  The 
cardio-diaphragmatic  tug  continues  to  be  absent.  One 
meter  target  plate  distance. 
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Post-Operative  Roentgenological 
Findings,  October  11,  1920 

The  second  post-cardiolysis  flu- 
oroscopic examination,  nine 
months  following  the  above  opera- 
tion, corroborated  the  previous  ob- 
servations. The  heart  shadows  in 
both  the  oblique  and  transverse 
diameters  were  further  decreased, 
the  total  transverse  diameter  now 
beino-  16.8  centimeters,  while  the 


thoracic  cavity  and  the  inferior 
rotation  of  the  right  side  of  the 
heart  was  still  more  pronounced. 
On  December  14th,  1920,  another 
fluoroscopic  observation  was  made 
and  it  was  interesting  to  note  the 
depth  of  the  excursion  of  the  left 
diaphragm  during  deep  inspira- 
tion without  evidence  of  the  "tug- 


srine 


Fig.  5 — Post-operative  field  after  cardiolysis.  Mrs. 
D.,  Case  No.  5135,  nine  months  following  the  pre- 
viously described  operative  procedure. 


oblique  was  decreased  to  1 7.6  cen- 
timeters. It  is  interesting  to  note 
that  both  the  oblique  as  well  as  the 
total  transverse  diameters  were 
equally  reduced  1.4  centimeters. 
The  position  of  the  heart  con- 
tinued to  be  slightly  lower  in  the 


In  conclusion,  we  wish  to  state 
that  the  limited  time  at  our  dis- 
posal will  not  permit  a  discussion 
of  the  pericardial  pathology  in 
this  case  and  at  the  same  time  be 
able  to  review  the  many  radiologi- 
cal signs  and  methods  employed 
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in  making  a  differential  diagnosis 
to  definitely  determine  the  indica- 
tions and  contraindications  for 
Brauer's  operation.  The  fluoro- 
scope,  however,  is  essentially  the 
most  valuable  aid  in  attempting  t<> 
determine  first  of  all  the  type  of 
the  pericardial  pathology.  A  large 
heart  hanging  moderately  high  in 
the  thoracic  cavity,  together  with 
definite  evidence  of  cardio-dia- 
phragmatic  tugging  at  the  apex 
with  each  systole  of  the  cardiac 
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continued  physical  improvement. 
In  fact,  the  patient  entered  the 
fluoroscopic  room  dancing,  ap- 
parently enjoying  normal  health, 
and  spoke  enthusiastically  of  her 
ability  to  sleep  in  comfort  lying 
dow  n,  something  she  had  been  un- 
able to  do  for  a  period  of  seven 
years.  The  fluorocopic  examina- 
tion did  not  show  evidence  of  the 
previously  observed  cardio-dia- 
phragmatic  "tugging."  Paracen- 
tesis has  been  resorted  to  on  but 
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Fig.  6 — Graphic  comparison  of  the  three  stages  before  and  after 
cardiolysis  in  the  case  just  described  of  chronic  mediastinoperai- 
carditis.  (a)  Before  operation,  (b)  Two  months  following  cardio- 
lysis. (c)  Nine  months  following  cardiolysis.  The  size  of  the  heart 
has  been  decreased,  while  the  position  and  inferior  rotation  of  the 
cardiac  shadow  has  become  progressively  more  pronounced. 


cycle  for  a  distance  of  several 
centimeters,  are  in  themselves  in- 
valuable roentgen  findings  and 
possible  indications  for  cardioly- 
sis. 

A  final  examination  of  this  pa- 
tient was  made  fourteen  months 
following  the  above  mentioned 
operation,  both  from  the  physical 
and  roentgenological  standpoint. 
The  combined  reports  of  these 
findings  show  further  evidence  of 
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one  occasion  during  the  past  seven 
months,  although  previously  this 
operation  was  necessary  at  in- 
tervals not  exceeding  five  weeks. 
The  above  radiographic,  fluoro- 
scopic and  clinical  findings  ob- 
served fourteen  months  following 
the  cardiolysis  operation,  are  in 
the  nselves  evidence  as  to  the  value 
of  the  diagnostic  methods  em- 
ployed and  the  procedure  adopted 
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to  relieve  this  type  of  cardiac 
pathology. 

Conclusions 

1 —  Chronic  mediastinopericarditis 
is  a  condition  which,  if  allowed 
to  progress,  will  certainly  reach 
the  stage  when  operative  meas- 
ures will  prove  valueless. 

2 —  Cardiolysis  is  a  valuable  aid  in 
obtaining  relief  from  chronic 
mediastinopericarditis,  pro- 
vided such  a  measure  be  adopt- 
ed during  the  early  stages  of 
this  condition. 

3 —  Therefore,  an  early  diagnosis 
is  primarily  essential,  and  the 
roentgen  ray  offers  the  neces- 
sary advantages  to  the  early 
discovery  of  such  pathology. 

4 —  It  is  likewise  of  equal  impor- 
tance that  the  systolic  cardio- 
diaphragmatic  tug  be  differen- 


tiated from  the  not  infrequent- 
ly observed  slight  pulling  upon 
the  diaphragmatic  pleura. 
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Mid-Summer  Meeting 

EVERY  meeting  of  The  Radiologi- 
cal Society  has  certain  peculiar 
characteristics.  In  a  word,  then,  the 
mid-summer  meeting  held  at  Boston 
last  month  will  live  in  retrospect  for 
its  subtle  yet  virile  enthusiasm,  for  its 
delicate  though  profound  inspiration 
— a  meeting  where  ideals  fructified, 
hope  assumed  form,  and  the  gather- 
ing impetus  of  the  years  laid  a  posi- 
tive urge  against  scientific  knowledge 
for  future  achievement. 

Quite  simply,  the  mid-summer  meet- 
ing served  to  impress  on  the  minds  of 
all,  the  distinctive  part  Radiologists 
will  inevitably  take  in  the  larger  career 
of  all  medical  men. 

Those  in  attendance — and  they  were 
many,  because  they  numbered  the 
largest  registration  ever  recorded  at 
a  summer  meeting  in  the  history  of 
The  Radiological  Society  —  came 
athirst  for  knowledge.  Their  evident 
sincerity  of  purpose,  combined  with 
an  avowed  respect  for  and  apprecia- 
tion of  labor  performed,  their  prompt 
attendance  and  studious  mien,  all 
served  to  provide  incomparable  stim- 
uli for  speakers  and  officers,  galvan- 
ized past  accomplishment  into  unequi- 
vocal promise  that  the  progress  of 


Radiology  shall  go  forward  unfet- 
tered. 

Reviewing  the  two-day  session 
briefly,  it  may  be  said  that  the  mid- 
summer meeting  was  one  at  which, 
speaking  strictly  of  shop,  the  various 
aspects  of  the  newer  therapeutic  tech- 
nique were  elaborated  on  the  physical 
side  by  such  eminent  authorities  as  Dr. 
N.  E.  Dorsey,  Dr.  W.  D.  Coolidge, 
and  Dr.  A.  W.  Erskine,  while  the 
clinical  application  of  facts  obtained 
through  physical  research  was  dis- 
cussed exhaustively  by  Dr.  James  D. 
Murphy  and  Dr.  A.  F.  Tyler.  There 
were  also  many  interesting  and  in- 
formative discussions  concerning  the 
different  phases  of  x-ray  and  radium 
therapy  and  diagnostic  problems  in  all 
branches  of  the  profession. 

The  original  papers  will  be  publish- 
ed at  length  in  future  issues  of  The 
Journal. 

Mention  must  also  be  made  of  the 
banquet  on  Friday  evening,  at  which 
Dr.  Patrick  F.  Butler  of  Boston  so 
ably  officiated  as  toastmaster,  a  fact 
which  in  and  of  itself  proclaims  an 
evening  of  rare  good  fortune.  At  the 
speakers  table  were  such  distinguished 
gentlemen  as  Dr.  Harvey  Ward  Van 
Allen,  president  of  the  New  England 
Roentgen  Ray  Society;  Dr.  Henry 
Schmitz,  president  of  the  American 
Radium  Society;  Dr.  Arthur  Carlisle 
Christie,  president  of  the  American 
Roentgen  Ray  Society;  Dr.  A.  W.  Bar- 
clay, representing  the  Roentgen  So- 
ciety of  London;  Dr.  Alexander  H. 
Pirie,  president  of  the  Canadian  Radio- 
logical Society;  Dr.  W.  D.  Coolidge, 
Dr.  Frank  S.  Bissell  and  Dr.  I.  S. 
Trostler. 

It  is  perhaps  well  to  record  here, 
and  to  emphasize,  the  kindly  feeling 
of  the  Radiological  Profession  of  Eng- 
land toward  the  Radiological  Profes- 
sion in  America,  revivified  so  force- 
fully by  Dr.  Barclay,  who  stressed  the 
value  of  close,  personal  inter-acquaint- 
ance,  sketched  the   important  work 
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yet  to  be  done,  and  bade  us  Godspeed. 

Likewise  Dr.  Christie's  plea  for  co- 
operation between  Radiologists,  be- 
tween Radiologists  and  Physicists,  be- 
tween Radiologists  and  Clinicians  is 
worthy  serious  consideration,  because 
thereby  Dr.  Christie  believes,  much 
needed  changes  in  medical  practice 
acts,  in  insurance  problems,  in  further- 
ance of  scientific  research,  can  be  ac- 
complished. 

To  our  own  president,  Dr.  Williams, 
and  to  the  committee  on  local  ar- 
rangements, especially  Dr.  Butler, 
much  is  due.  The  entire  program 
was  altogether  so  well  balanced, 
the  arrangements  were  all  so  thought- 
fully and  perfectly  made,  and  the 
registration  so  carefully  and  efficiently 
handled,  that  the  harmony  and  spirit 
of  the  ensemble  engendered  a  whole- 
some spirit  of  good  fellowship  that 
was  at  once  both  infectious  and  in- 
vigorating. 

No  one  who  attended  the  mid-sum- 
mer meeting  will  dispute  the  fact  that 
its  dominant  result  was  an  extended 
professional  horizon,  an  increased 
vision  of  the  potential  possibilities 
latent  in  the  correlated  aspects  of  diag- 
nostic Radiology,  and  an  unconquer- 
able desire  to  go  forward  in  an  ever 
widening  influence  of  service  founded 
on  scientific  fact. 

Canadian  Radiological  Society 

WITHIN  the  sound  of  that  mag- 
nificent Colossus  of  the  eternal 
verities — and  while  Gamma  and  Beta 
rays  scintillated  iridescently  by  day 
or  mellowed  in  greenish  hue  at  even- 
tide, the  Radiological  Society  of  Can- 
ada held  its  first  annual  session  at 
Niagara  Falls,  Ontario,  May  31st  and 
June  1st. 

Here  was  symbolism!  The  placid 
waters  of  a  thousand  insignificant 
streams  merged  into  a  rushing  com- 
pound of  energy  which  perpetually 
separates  two   mighty  nations,  jyet 


links  them  irrevocably  as  one  people 
in  a  Herculean  effort  at  mastery — the 
placid  thoughts  of  individuals  crystal- 
lized and  energized  by  impact  with 
the  implacable  zeal  of  a  united  pro- 
fession seeking  the  truth. 

That  The  Radiological  Society  of 
North  America  will  have  to  look  care- 
fully after  the  preservation  of  its  own 
laurels,  those  which  distinguish  it  as 
a  progressive  organization  was  con- 
clusively demonstrated. 

The  spirit  of  the  Canadian  organiza- 
tion is  manifestly  one  which  will  carry 
it  a  long  way  toward  the  accomplish- 
ment of  those  things  too  often  viewed 
as  Utopian.  The  meeting  was  well  at- 
tended and  the  program  was  excel- 
lent. Arrangements  have  already  been 
made  for  publishing  the  papers  read 
at  the  meeting  in  the  Dominion  Medi- 
cal Journal. 

But  this  is  not  all  of  the  story. 
The  Canadians  planned  a  happy  sur- 
prise, both  unique  and  unparalleled  in 
the  annals  of  medical  history,  by  con- 
ducting a  two-day  session  at  Niagara, 
and  an  adjourned  two-day  session  at 
Boston  in  conjunction  with  The 
Radiological  Society  of  North  Amer- 
ica, to  which  latter  point  they  went 
by  special  train  en  masse. 

To  the  retiring  president  of  The 
Canadian  Society,  Dr.  Alexander  H. 
Pirie  of  Montreal,  and  to  Dr.  L.  K. 
Poyntz  of  Victoria,  who  succeeded 
himself  as  secretary,  there  is  due  a 
very  real  and  sincere  expression  of 
gratitude.  And  to  the  new  president, 
Dr.  G.  E.  Richards  of  Toronto,  felici- 
tations are  extended  over  the  distinct 
preferment  of  being  selected  as  worthy 
the  leadership  of  so  unusual  an  or- 
ganization. 

When  men  undertake  important 
things  with  the  assurance  and  un- 
bounded vigor  with  which  the  Canad- 
ians set  about  the  formation  of  their 
Society,  its  first  annual  meeting,  and 
the  trip  to  Boston,  there  is  every  rea- 
son to  believe  they  will  accomplish 
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much  for  their  own  benefit  and  the 
benefit  of  the  medical  profession 
everywhere. 

The  Radiological  Society  of  North 
America  is  glad  that  among  its  mem- 
bers are  most  of  the  members  of  The 
Canadian  Society,  for  in  that  fact  is 
found  a  tangible  basis  for  belief  in 
the  ultimate  achievement  of  those 
things  to  which  all  aspire. 

American  Radium  Society 

DR.  HENRY  SCHMITZ,  retiring 
president  of  The  American 
Radium  Society,  performed  a  highly 
significant  thing,  when,  at  the  sixth 
annual  meeting  of  that  Society  in  Bos- 
ton, he  invited  Dr.  Alden  Williams, 
president  of  The  Radiological  Society 
of  North  America,  to  speak. 

Every  Radiologist,  of  course,  knows 
that  radium  has  a  very  proper  place 
in  Radiology,  just  as  the  x-ray  has  a 
proper  place  in  Radiology. 

But  in  the  hurrying  and  scurrying 
of  every  day  life,  when  demands  on 
one's  time  and  energies  are  so  mul- 
titudinous that  occasionally  one  would 
fain  fly  away  and  forget  it  all,  it  is 
easy  to  become  partial  to  the  one  or 
the  other;  and  in  the  ardent  advocacy 
of  the  one  to  the  exclusion  of  the 
other,  obstruct  the  attainment  of  the 
most  satisfactory  results. 

That  is  why  Dr.  Schmitz's  act  was 
really  a  significant  event;  it  gave  pub- 
lic recognition  to  the  inter-relation- 
ship, one  might  almost  say  interde- 
pendency,  of  radium  and  x-ray  in  the 
intelligent  treatment  and  obliteration 
of  disease. 

It  is  a  recognized  fact  that  all  medi- 
cal organizations  should  cooperate  in 
every  conceivable  manner  for  the  bet- 
terment of  all  by  the  exchange  of 
ideas  and  newly  discovered  facts.  But 
this  cooperation  too  often  takes  the 
form  of  mere  lip  service;  and  in  view 
of  the  greater  necessity  for  intimate 
association  and  effort  by  organizations 
and  societies  striving  to  accomplish 


identical  purposes  and  moved  by 
identical  ideals,  it  is  sincerely  to  be 
hoped  that  the  incident  which  is  the 
subject  of  this  article  is  but  the  fore- 
runner of  mutual  helpfulness  like 
which  the  profession  has  never  known. 

Much  beneficial  discussion  was  in- 
dulged concerning  the  physics  under- 
lying the  action  of  radium  on  the  tis- 
sues, and  Wm.  Duane,  Ph.  D.  of  Har- 
vard delivered  a  very  commendable 
thesis  making  "A  Comparison  of 
X-rays  with  Gamma  Rays  of  Radium." 

The  meeting  covered  two  days,  the 
latter  of  which  was  devoted  to  clinical 
demonstrations  at  Huntington  Mem- 
orial Hospital  of  the  use  of  radium. 

Dr.  George  E.  Pfahler  was  elected 
president  for  the  ensuing  year. 

A  Licensing  Board 

THE  science  of  Radiology  has  be- 
come an  important  factor  in 
medical  and  surgical  practice.  Not 
infrequently,  and  with  increasing  oc- 
currence, patients  demand  the  scrutiny 
or  treatment  of  their  persons  by  men 
pursuing  the  Radiological  Profession 
before  submitting  to  the  knife  or  ac- 
cepting a  pathological  diagnosis  as 
the  basis  for  a  course  of  action. 

And  what  is  the  result?  Simply  that 
by  its  important  place  in  the  public 
mind,  the  Radiological  Profession,  like 
every  other  honorable  profession  at 
some  stage  of  its  progress,  finds  itself 
the  father  of  what  Theodore  Roose- 
velt called  a  "lunatic  fringe" — a  bunch 
of  incompetents,  invincibly  ignorant, 
but  thoroughly  conscienceless  in  their 
pursuit  of  "easy  money." 

It  makes  no  difference  so  far  as 
the  public  is  concerned  that  the  child 
is  not  their  own  offspring  so  long  as 
it  makes  claim  to  their  parentage  and 
the  Radiologists  themselves  do  not 
publicly  disown  it.  The  fact  is  that  by 
{tailing  to  proclaim  '  its  illegitimacy 
from  the  housetops,  and  to  take  steps 
forthwith  to  send  it  to  a  house  of  cor- 
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rection,  the  profession  stultifies  itself 
and  provides  the  shield  behind  which 
these  poachers  on  the  profession  can 
continue  unrestrained  their  violations 
against  common  decency;  provides 
the  groundwork  which  they  in  turn 
pervert  and  use  as  a  justification  for 
preying  on  the  public. 

Recognition  of  these  facts  was 
responsible  for  the  formation  of  The 
Radiological  Society  of  North  Amer- 
ica and  similar  reputable  organiza- 
tions. As  recognition  of  these  same 
facts  was  responsible  for  the  effort 
of  the  founders  of  The  Radiological 
Society  of  North  America  to  elevate 
their  own  standards  by  writing  into 
its  constitution  the  provision  that  only 
persons  holding  degrees  from  recog- 
nized reputable  medical  schools  are 
eligible  to  membership. 

But  the  mere  exclusion  of  such  per- 
sons from  membership  does  not  ac- 
complish all  that  should  be  accom- 
plished, all  that  must  be  accomplished 
if  the  Radiological  Profession  is  to 
proceed  unrestrained  to  its  full  fruit- 
ion. The  requirements  of  the  Society 
as  to  its  own  members  may  serve  to 
dignify  the  appellation  "Radiologist" 
insofar  as  those  are  concerned  who 
are  rightly  entitled  to  use  it.  It  will, 
of  course,  indicate  to  such  persons  as 
know  all  the  facts  that  members  of 
The  Radiological  Society  are  compe- 
tent and  trustworthy  diagnosticians. 

But  with  the  advent  of  deep  therapy 
a  new  obligation  is  imposed  on  the 
members  of  the  Society.  They  must 
not  only  keep  the  sanctity  of  their 
own  household  inviolate,  but  they 
must  also  guard  the  inalienable  right 
of  the  public  against  assault  by  im- 
posters.  They  must  make  it  easy  for 
the  lay  public  to  determine  quickly 
and  accurately  the  competence  and 
reputability  of  every  man  who  sets 
up  a  laboratory  for  x-ray  diagnosis 
and  treatment.  They  must  provide  the 
means  by  which  the  public  can  know 
when  it  submits  its  person  to  the 
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skilled  and  painstaking  diagnostician, 
schooled  in  searching  for  causes  by 
the  application  of  his  knowledge  of 
his  own  profession  and  of  body  struc- 
ture and  functions — and  likewise  pro- 
vide the  means  by  which  that  same 
public  can  know  when  it  is  being  rav- 
ished professionally  by  a  purely  com- 
mercial x-ray  photographer  who 
"shoots"  his  patients  without  any 
sense  of  anatomy  or  knowledge  con- 
cerning the  incipiency  and  obliteration 
of  disease. 

To  sum  up:  In  view  of  their  pro- 
fessional obligation,  express  and  im- 
plied, Radiologists  may  not  consis- 
tently or  conscientiously  say  they  have 
discharged  their  full  duty  when  they 
have  excluded  the  thief  and  rapist 
from  their  own  particular  organiza- 
tion. They  must  go  further  than  that 
and  make  a  sincere  effort  to  protect 
the  public  which  they  serve  from  his 
operations. 

All  which  calls  for  the  ejaculation, 
"Yes,  but  how?" 

To  which  there  is  but  one  answer 
— the  creation  of  a  permanent  board 
for  examination  and  licensure,  with 
the  hard  and  fast  agreement  on  the 
part  of  every  member  of  the  Society 
that  he  will  only  employ  licensed 
operators. 

This  done,  and  the  fact  made  known 
to  the  public,  together  with  the  rea- 
sons supporting  such  a  plan,  a  long 
step  will  have  been  taken  toward  the 
suppression  of  commercialized  prosti- 
tution of  the  Radiological  Profession 
by  men  neither  worthy  nor  well  quali- 
fied. 


s° 
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State  Medicine 

MUCH  has  been  said  by  the 
press  in  a  wholly  superficial  way 
about  the  immigration  problem — a 
sort  of  "catch-as-catch-can"  discussion 
of  the  most  vital  social  question  be- 
fore the  nation — that  it  seems  almost 
necessary,  as  well  as  informative,  to 
give  very  serious  consideration  to  cer- 
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tain  facts  and  figures,  in  which  with- 
out doubt  will  be  found  those  funda- 
mentals on  which  the  medical  pro- 
fession must  build  its  future  structure 
— from  which,  to  be  sure,  spring  those 
obligations  and  duties  which  the  medi- 
cal profession  as  an  entity  must  ful- 
fil and  exactly  perform. 

To  illustrate:  If  the  members  of  the 
medical  profession  were  asked  simul- 
taneously to  give  expression  by  the 
clock  to  their  present  and  future  socio- 
professional  obligation,  the  result 
would  unquestionably  be  a  babel  of 
tongues. 

There  is  neither  disrespect  nor  dis- 
courtesy in  this  statement.  But  there 
is  in  it  full  recognition  of  the  fact 
that,  under  the  present  bucolic  condi- 
tion of  affairs,  the  medical  man,  like 
most  everybody  else,  finds  himself  be- 
twixt and  between,  and  is  anxiously 
groping  for  a  clear  conception  of  the 
problem  that  will  lead  to  a  reason- 
able concert  of  opinion  concerning 
what  shall  be  the  new  order  of  things. 

That  is  the  reason  for  adherence  to 
the  declaration  of  purpose  specified  as 
public  interest  with  which  avowedly 
this  discussion  was  begun. 

And  now,  in  order  to  get  a  correct 
and  true  perspective,  it  is  necessary 
to  get  back  behind  the  thing  the  pub- 
lic and  the  profession  accept  as  the 
main  issue,  and  try  to  discover  causes 
in  the  long  procession  of  events  which 
give  semblance  of  form  and  reality  to 
the  apparent  demand  for  some  form  of 
state  medicine. 

No  particular  amount  of  mental 
brilliancy  is  necessary  to  discover  that 
this  equation  is  triangular  in  charac- 
ter. Given  the  base  as  that  economic 
level  incident  to  social  subsistence,  and 
the  altitude,  that  social  welfare  which 
promotes  physical  and  mental  attain- 
ment, the  medical  profession  is  bound 
to  determine  the  exact  proportions  of 
the  hypotenuse  of  human  progression 
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so  that  it  can  serve  effectually  and  in- 
telligently. 

And  it  is  but  a  short  step  further 
in  the  process  of  logic,  to  the  proposi- 
tion that,  the  relative  importance  of 
ancestry,  racial  characteristics,  and 
hereditary  influences  have  a  very  in- 
cisive and  precise  effect  on  the  efforts 
of  the  medical  profession  to  accom- 
plish a  better  public  health  by  pre- 
ventive methods. 

Certainly  no  serious-minded  person 
will  question  that  this  subject  is  one 
of  utmost  concern;  and  being  of  that 
opinion,  the  quest  for  specific  data  is 
both  justified  and  creditable. 

Following  the  principles  laid  down 
by  Edward  Grant  Conklin,  Professor 
of  Biology  at  Princeton  University, 
and  in  particular  that  one  in  which  he 
said: 

"The  best  way  of  understanding 
adult  structures  is  to  trace  them 
back    in    development    to  their 
simpler  beginnings,  and  to  study 
them  in  the  process  of  becoming," 
the  United  States  Census  Figures  un- 
der the  heading  "Foreign  born  popu- 
lation  in   1910   distributed  according 
to  country  of  birth,"  when  stated  in  de- 
tail, contain  some  highly  interesting 
bases  for   certain  conclusions,  espe- 
cially when  taken  in  connection  with 
the  findings  reported  by  The  United 
States  Surgeon  General  entitled,  "De- 
fects Found  in  Drafted  Men,"  pub- 
lished in  1920.  The  1910  Census  shows 
a  total  "Foreign  born  population"  of 
13,515,886,  distributed: 

England   877,719 

Ireland    1,352,251 

Scotland    261,076 

Wales    82,488 

Norway    403,877 

Sweden  ■  655,207 

Denmark    181,649 

Netherlands    120,063 

Belgium    49,000 

Luxemburg    3,071 

Germany    2,501,333 

Switzerland    124,848 

France    117,418 

Portugal    59,360 

Spain    22,108 

Italy    1,343,125 
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Russia    1,602,782 

Finland    129.680 

Austria    1,174,973 

Hungary    495,609 

Roumania    65,923 

Bulgaria    11,498 

Serbia    4,639 

Montenegro    6,374 

Turkey  in  Europe   33,230 

Greece    101,282 

Europe  not  specified   2,858 

French    385,083 

Other    819,554 

Newfoundland    5,080 

Cuba    15,133 

Other    32,502 

Mexico    221,915 

Central  America   1,736 

South  America   8,228 

Japan    67,774 

China   56,756 

India    4,664 

Turkey  in  Asia   59,729 

Asia  not  specified   2,591 

Africa    3,992 

Australia    9,035 

Oceanic  Islands — Pacific...  2,415 

Oceanic  Islands— Atlantic  .  .  .  18,274 


Total  13,515,886 


And  this  is  not  all,  for  the  Census 
in  question,  as  is  true  of  all  Census 
figures,  was  compiled  as  of  date  April 
1st,  1910.  There  must,  therefore,  be 
added  the  immigration  statistics  for 
the  year  1910,  given  by  the  Immigra- 
tion Department  as  1,041,570,  and  dis- 
tributed as  follows: 


Austria  Hungary   258,737 

Italy  (including  Sicily  and 

Sardinia)    215.537 

The  Russian  Empire  and 

Finland    186,792 

British  North  America   56,555 

England    46,706 

Germany    31.283 

Ireland    29.855 

Greece    25,888 

Sweden    23,745 

Turkey  (including  Serbia, 

Bulgaria  and  Montenegro)  23,142 

Scotland    20,115 

Mexico    18,691 

Norway    17.538 

Turkey  in  Asia   15,212 

West  Indies  and  Bermuda..  11,244 

Verda  and  Azore  Islands.  ..  .  8,299 

Netherlands    7,534 

Denmark    6,984 

Belgium    5.402 

Switzerland    3,533 


Spain  (including  Canary  and 


Belearic  Islands)   3,472 

Japan    2,720 

South  America   2,151 

Roumania    2,145 

Wales    2,120 

China    1,968 

Other  Asia   1,937 

India    1,696 

Central  America   893 

Europe  not  specified   151 


Total   1,041,570 

13,515,886 


Making  a  grand  total  of .  .  .  .14,557,456 


Nor  is  this  all.  Congress  has  lately 
passed  an  emergency  immigration  bill 
limiting  immigration  into  the  United 
States  during  the  next  fourteen 
months  to  3%  of  the  foreign  born 
population  resident  in  the  United 
States  in  1910.  Reduced  to  simple 
terms,  that  3%,  using  the  Census  and 
immigration  figures  quoted  as  the 
basis  of  calculation,  will  permit  the 
entry  of  approximately  450,000  immi- 
grants in  the  United  States  during  the 
next  fourteen  months.  This  means  that 
the  immigration  for  the  period  estab- 
lished will  be  forty-two  and  one-half 
per  cent  of  the  total  immigration  for 
the  year  1910  and  sixty-six  and  two- 
thirds  per  cent  of  the  total  immigra- 
tion for  the  fiscal  year  ended  June  30, 
1920. 

Using  the  scalpel  of  analysis  for  a 
little  further  separation,  it  is  discov- 
ered that  three  per  cent  of  the  1910 
foreign  population  will  permit  the  en- 
try into  this  country  during  the  next 
fourteen  months  of  75,000  Germans, 
48,000  Russians.  40,000  Irish,  40,000 
Italians,  and  35,000  Austrians  as  the 
predominating  races.  In  addition  210,- 
000  more  may  be  admitted  distributed 
among  a  score  of  other  races. 

Nor  is  this  all.  The  census  figures 
include  only  those  persons  actually 
born  in  foreign  countries.  They  take 
no  account  of  offspring  of  foreign 
parents,  even  though  those  same  par- 
ents may  have  been  in  the  United 
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States  but  twenty-four  hours  at  the 
time  of  delivery. 

The  figures  quoted,  a  grand  total  of 
14,557,456,  must  be  multiplied  three 
and  a  half  times  at  least,  to  get  a  true 
picture  of  the  medico-physico-eco- 
nomic  problem  at  the  present  time. 
This  is  necessary  because  of  high 
birth  rate  and  additional  immigration 
since  1910.  Our  national  population  is 
approximately  fifty  per  cent  foreign,  a 
conclusion  supported  by  the  Surgeon 
General  and  visualized  in  a  graph 
found  in  the  forepart  of  the  compila- 
tion already  referred  to. 

That  the  facts  disclosed  by  the  Sur- 
geon General  were  disturbing  agencies 
in  the  minds  of  those  men  charged 
with  the  responsibility  of  a  proper 
prevision  for,  and  administration  of 
the  public  welfare,  is  evidenced  by  the 
passage  of  this  emergency  immigra- 
tion bill. 

Whether  Congress  was  not  suffer- 
ing from  an  acute  case  of  "Three  per 
cent  sympathetic  opthalmia"  in  dispos- 
ing of  so  important  a  problem  on  this 
basis,  may  be  somewhat  of  an  open 
question,  as  will  more  fully  appear 
hereafter  in  the  critical  processes  of 
an  exact  analysis. 

The  point  to  all  this  is  that  there 
is  a  very  intimate  and  important  con- 
nection causally  between  our  immigra- 
tion problem  and  our  public  health 
problem.  Of  course,  the  medical  pro- 
fession realizes  that  fact.  Of  course, 
the  medical  profession  knows  that  the 
public  health  problem  is  the  larger, 
in  fact,  the  inclusive  problem.  And 
knowing  these  things,  no  member  of 
the  medical  profession  will  be  heard 
to  say  that  the  scaling  down  or  total 
abolition  of  immigration  into  the 
United  States  will  in  and  of  itself  ac- 
complish that  state  of  public  health 
to  which  the  profession  aspires. 

But  a  clear  conception  of  the  rela- 
tion between  these  two  things,  as  well 
as  a  restatement  of  the  motivating 
factors    which    lie    underneath  the 


health  question,  will  furnish  the 
groundwork  for  a  long  forward  step. 
This  on  the  assumption  that  the  old 
rule  which  was  learned  at  mother's 
knee — "An  ounce  of  prevention  is 
worth  more  than  a  pound  of  cure" — 
still  holds  good.  That  is  the  purpose 
of  this  and  succeeding  articles  on  this 
subject. 

A  Step  Forward 

IT  is  axiomatic,  perhaps,  that  the  one 
outstanding  purpose  of  such  or- 
ganizations as  The  Radiological  So- 
ciety of  North  America  is  to  promote 
the  development  of  Radiology  in  order 
that  it  may  be  of  greater  scientific 
value  to  humanity.  That,  of  course, 
means  that  the  Society  stands  ready 
and  willing  at  all  times  to  encourage 
scientific  research,  to  give  by  every 
honorable  means  stronger  impulse  to 
professional  ideals,  to  procure  for  the 
labors  cf  scientific  men  increased  fa- 
cilities for  the  conduct  of  their  ex- 
periments, and  to  provide  more  uni- 
versal recognition  of,  and  usefulness 
for  their  accomplishments  that  their 
labors  shall  not  have  been  in  vain. 

The  progress  of  x-ray  science  dur- 
ing the  past  decade  is  one  of  the 
notable  achievements.  But  there  is 
now,  as  in  every  other  occupation  and 
profession,  a  very  great  need  for  a 
new  impetus;  an  impetus  which  is  not 
born  of  the  vague  enthusiasm  of  the 
dreamer,  but  which  springs  from  the 
calculating  mind  of  the  expert  as  he 
applies  his  reasoning  faculties  and  per- 
ceptive abilities  to  practical  analysis 
and  calm  judgment. 

Many  such  men  have  been  steadily 
at  work  for  a  number  of  years  in  se- 
cluded laboratories.  But  the  profes- 
sion generally  has  had  no  means  of 
knowing  their  aspirations  or  the  di- 
rection which  their  labors  assumed 
except  through  the  unreliable  chan- 
nels of  gossip,  the  vague  and  indefin- 
ite whisperings  of  "men  on  the  in- 
side," or  the  finished  product  which 
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embodied  the  secrets  of  their  souls 
when  it  was  offered  for  sale. 

Doubtless,  it  will  take  a  long  time 
and  a  hard  fight  to  break  down  the 
spirit  of  reserve  which  at  the  present 
moment  infests  not  only  the  research 
laboratories  of  the  manufacturers  of 
equipment  for  purely  commercial  rea- 
sons, but  also  most,  if  not  all,  of  the 
publicly  supported  institutions  of  re- 
search. Speaking  frankly,  however, 
we  see  no  value  in  that  sort  of  thing. 
It  is  a  well  known  rule  of  law  and 
evidence  among  the  more  adept  patent 
counselors  that  the  more  a  discoverer 
displays  his  find  and  discusses  it  with 
whomsoever  he  will,  the  better  chance 
of  proving  his  right  thereto  because 
of  the  number  of  witnesses  at  his  dis- 
posal, provided,  of  course,  he  is  not 
himself  guilty  of  laches. 

That  is  aside  from  the  purpose  of 
this  article,  though  perhaps  it  may 
serve  to  indicate  some  of  the  reasons 
why  our  emotions  are  somewhat  mixed 
as  we  approach  the  problem  of  bring- 
ing these  scattered  forces  into  more 
harmonious  relation.  Greater  men 
than  we  have  attempted  the  job  and 
fallen  in  despair.  But  we  are  thor- 
oughly resigned,  hope  beats  strong 
in  our  breast,  and  duty  beckons  us 
proceed  with  measured  tread  to  the 
end  that  our  protestations  of  devo- 
tion to  scientific  progress  may  not 
"become  as  sounding  brass,  or  a 
tinkling  cymbal"  in  the  eyes  of  the 
world. 

Believing  sincerely  in  the  efficacy 
of  complete  cooperation  between 
Radiologists  and  the  manufacturers  of 
x-ray  equipment  and  apparatus,  and 
such  other  aids  and  instruments  as 
give  reality  to  the  diagnostic  possi- 
bilities and  healing  powers  of  x-rays, 


The  Journal  has  created  a  department 
which  will  be  devoted  exclusively  to 
impartial  discussion  concerning  new 
equipment,  projected  and  completed. 
This  discussion  will  be  undertaken, 
in  all  cases,  from  the  scientific  side  in 
its  relation  to  the  profession,  and 
with  cognizance  of  the  hazards  which 
lie  in  the  path  of  those  persons  en- 
gaged in  original  research.  While  we 
shall  always  strive  to  be  tolerant,  yet 
we  shall  hold  firm  in  our  insistance 
that  those  instruments  and  appliances 
which  do  not  measure  up  to  the  ideals 
of  the  profession  be  scrapped  and  a 
new  effort  made  to  attain  that  result. 
In  every  case,  full  credit  will  be  given, 
where  credit  is  due,  to  the  particular 
man  or  men  devising  a  method  or  in- 
strument applying  more  beneficially 
those  previously  discovered  properties 
or  opening  the  door  to  the  proper 
and  scientific  use  of  latent  and  now 
unemployed  energies. 

We  believe,  we  hope  we  speak  for 
all  reputable  manufacturers,  physicists, 
and  Radiologists  when  we  say  that  it 
is  their  desire  this  department  of  The 
Jcurnal  be  conducted  without  com- 
mercial restraint  and  absolutely  free 
from  the  debilitating  influences  of 
petty  jealousies  and  personalities. 

Such  a  department,  maintained  on 
such  a  basis,  should,  and  we  believe 
will,  be  of  incalculable  benefit  to 
everybody  in  any  wise  concerned  with 
the  development  of  the  x-ray  diag- 
nostically  or  curatively.  It  will  exert 
a  profound  corrective  as  well  as  pro- 
tective influence,  and  stand  as  a  monu- 
ment to  the  scientific  exploration  of 
men  zealous  in  the  performance  of 
duty  and  jealous  of  their  reputation 
for  honesty  of  purpose. 

So  mote  it  be. 
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New  Equipment 


FISCHER  "DE   LUXE"  DENTAL 
UNIT 

THE  dentist  and  orthodontist  par- 
ticularly, as  well  as  radiograph- 
ers enjoying  a  reasonable  amount  of 
dental  work,  will  find  a  great  many 
points  in  favor  of  the  Fischer  "de 
Luxe"  Dental  Unit,  manufactured  by 
H.  G.  Fischer  and  Company,  Inc.,  of 
Chicago. 

There  are  dials  and  indicators  at 
every  point  controlling  the  tube  arm, 
and  a  fixed  seat  is  provided,  so  that 
if  the  operator  will  make  proper  record 
on  each  patient's  card,  an  exact  dupli- 
cation of  angle  and  posture  can  be 
made  at  any  future  examination.  This 
is  often  of  the  utmost  importance. 
This  unit  is  also  equipped  with  cut- 
off switch,  auto  transformer  control, 
volt  meter,  milliampere  meter,  auto- 
matic timer,  and  a  switch  throwing 
the  current  into  the  tube.  The  unit 
is  compact,  occupying  21x22  inches 
of  floor  space,  and  is  mounted  on  large 
free  rolling  double  castors. 


CAMPBELL  "CLINIX"  X-RAY 
PLANT 

FOR  the  Radiologist  who  is  con- 
stantly looking  for  the  most  com- 
pact yet  complete  equipment,  the 
Campbell  "Clinix"  X-ray  Plant  is 
worthy  consideration. 

With  a  motor  driven  tube  tilt  table, 
to  the  under  side  of  which  is  attached 
the  transformer,  it  combines  all  the 
appliances  requisite  for  radiography 
and  fluoroscopy,  and  eliminates  all 
overhead  wiring. 

In  gastro-intestinal  therapy  the  diag- 
nostician secures  the  position  of  the 
patient  by  tilting  the  table — the  pa- 
tient is  relieved  of  all  physical  exer- 
tion and  the  mental  strain  incident  to 
compliance  with  instructions. 


WAPPLER  FLUOROSCOPIC 
TRANSFORMER 

THERE  is  a  big  advantage  in  the 
convenience-  and  diverse  oper- 
ability  of  a  small  transformer  and 
converter  of  sufficient  capacity  to 
meet  fluoroscopic  requirements.  This 
appears  to  be  the  chief  purpose  of  the 
Wappler  Fluoroscopic  Transformer 
and  Control. 

Such  an  apparatus  is  particularly 
valuable  in  diagnostic  work,  because 
ii  provides  a  separate  power  unit.  It 
i  also  an  ideal  apparatus  for  the  gen- 
eral practitioner  who  desires  to  do 
both  radiography  and  fluoroscopy. 


HUGUENOT  TREATMENT 
TIMER 

TJROBABLY  one  of  the  most  ser- 
X  viceable  devices  lately  perfected 
for  the  benefit  of  Radiologists  and 
Clinicians  i<  the  Huguenot  Treatment 
Timer,  manufactured  by  McKenzie 
Engineering  Company  of  New  Ro- 
chellc,  Xew  York. 

This  treatment  timer  cuts  into  the 
primary  circuit,  with  a  time  dial,  so 
that  by  moving  the  indicator  to  the 
treatment  period  desired  the  current 
is  automatically  cut  out  when  the  in- 
dicator reaches  zero,  or,  stated  other 
wise,  when  the  time  period  has  run. 

The  outstanding  advantages  of  this 
device,  in  treatment  work,  are  accur- 
acy, safety,  and  dependability,  so  that 
the  Radiologist  or  Clinician  may  give 
other  patients  attention  while  the 
machine  is  in  operation. 

Such  a  device  is  invaluable  and 
meets  a  professional  need,  as  evi- 
denced by  the  many  makeshifts  in  use. 


CAMERON'S  SURGILITIES 

OF  particular  interest  to  the  sur- 
geon is  Cameron's  set  of  Surgil- 
ite§ — consisting  of  five  lamps  of  va- 
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rious  sizes  and  shapes  to  meet  every 
operating  condition. 

The  Surgilites  are  distinct  from 
Cameron's  Diagnostoset,  already  in 
use  by  a  great  many  diagnosticians. 

Complete  information  concerning 
the  Surgilites  will  appear  in  a  later 
issue.  It  is  sufficient  recommendation, 
however,  that  they  have  been  un- 
qualifiedly endorsed  by  such  men  as 
Dr.  Be  van,  Dr.  Billings  and  Dr.  Mc- 
Arthur. 

PATTERSON  INTENSIFYING 
SCREEN 

WITH  the  advent  of  the  Potter 
Bucky  Diaphgram  the  need  for 
intensifying  screens  is  greatly  accen- 
tuated. 

While  the  principle  of  intensifica- 
tion is  not  new,  double  screen  tech- 
nique is  comparatively  new. 

Mottling  and  grain  are  the  most  fre- 
quent faults  of  intensifying  screens. 
A  good  screen  must  be  coated  with 
a  chemical  combination  of  great  per- 
manence and  stability  so  that  the 
screen  may  last  indefinitely  and  be 
unaffected  by  heat,  light  and  damp- 
ness. A  good  screen  should  not  re- 
quire any  seasoning. 


LJrMENT 

The  idea  of  "Double-screen  tech- 
nique" is  to  place  the  film  or  plate 
between  two  intensifying  screens — 
the  one  fastened  to  the  bottom  of  the 
cassette,  the  other  to  the  lid  or  top. 
As  the  screen  in  the  bottom  of  the 
cassette  will  be  the  one  nearer  the 
tube  and  between  it  and  the  negative, 
it  necessarily  must  be  of  such  a  struc- 
ture as  not  to  interfere  seriously  with 
the  action  of  the  x-rays  on  the  film 
or  plate  and  on  the  other  intensify- 
ing screen. 

It  was  to  meet  these  limitations  that 
the  Patterson  "Special"  was  developed. 
This  screen  is  made  of  the  same  fluo- 
rescent chemical  as  the  Patterson 
"Standard."  It  has  the  same  fine, 
smooth,  glossy  surface,  and  in  addi- 
tion, is  thin  and  pliable. 

In  "Double  Screen  Technique"  Pat- 
terson uses  a  combination  of  a  "Stan- 
dard" screen  and  "Special"  screen. 
The  one  at  the  top  is  Patterson  "Stan- 
dard" and  the  one  at  the  bottom  is  a 
Patterson  "Special." 

In  cases  where  great  penetration  is 
required,  as  in  radiography  of  the 
spine  and  head,  double  intensification 
is  almost  indispensable  to  satisfactory 
results. 
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Abstracts  and  Reviews 


The  purpose  of  this  department  is  to  furnish  its  readers  a  succinct 
epitome  of  current  interesting  articles  and  books.  We  will  be  glad  to 
review  articles  which  have  been  presented  for  publication  or  any  manu- 
script or  book  sent  us. 


New    Conceptions    Relative    to  the 
Treatment    of    Malignant  Disease, 
With  Special  Reference  to  Radium 
in  Needles.  William  L.  Clark,  Phila- 
delphia. Paper  read  before  the  Gen- 
eral Meeting  of  the  Medical  Society 
of  the  State  of  Pennsylvania,  Pitts- 
burgh Session,  October  5,  1920. 
■yilKRH  is  much  yet  to  be  learned 
in    the    treatment    of  malignant 
disease.    But    more    can    be  accom- 
plished  now   by   combined  methods 
than  by  surgery  alone,  as  in  the  past. 
Operative      surgery,  electrothermic 
methods,  radium  and  x-rays,  alone  or 
in  combinations,  arc  the  most  effective 
agencies. 

Basal  cell  epitheliomata  or  rodent 
ulcers  involving  the  face,  especially 
about  the  nose,  eyelids,  etc.,  seldom 
metastasize.  Total  eradication  by  any 
method  will  cure.  Squamous-celled 
and  glandular  types  metastasize  early 
and  are  hard  to  cure.  The  most  diffi- 
cult are  the  malignancies  of  the  lips, 
buccal  surface,  tongue,  floor  of  mouth, 
alveolus,  antrum,  tonsils,  soft  palate, 
pharynx,  epiglottis,  larynx,  esophagus, 
stomach,  breast,  uterus,  rectum,  etc. 
Block  dissection  of  glands  involved 
and  uninvolved  is  insufficient.  The 
lethal  action  of  radium,  and  in  a  lesser 
degree  of  the  x-ray,  upon  malignant 
cells  of  all  types  has  been  proven  in 
the  laboratory  and  in  practice.  Undue 
exposure  causes  stimulation.  Eighty 
to  100  mg.  of  radium  will  kill  cancer 
cells  in  seven  hours.  To  get  a  lethal 
dose  at  a  sufficient  depth,  the  gamma 
rays  are  essential.  Immature  cells  are 
most  susceptible.  On  healthy  cells 
small  doses  cause  stimulation,  larger 
ones  congestion  and  even  fibrosis.  If 
the  dose  is  too  large,  sloughing  occurs. 
With  proper  exposure  there  will  be 
inflammatory  reaction,  which  will  sub- 
side slowly.  If  the  dose  has  not  been 
too  great  the  blood  supply  will  be  cut 
off  and  a  fibrous  scar  remain.  Radia- 
tion effects  depend  on  quantity  of 
radium,  filtration,  distance,  and  length 
of  exposure.  Radium  should  be  given 
in  sufficient  quantity  before  operation 


where  possible.  A  week  should  elapse. 
At  least  three  cross-fire  treatments 
should  follow  operative  procedure. 
The  x-ray,  less  potent,  may  be  used  to 
supplement  this  treatment. 

Most  physicists  and  radiumologists 
believe  there  is  but  little  choice  be- 
tween the  action  of  radium  element 
and  the  emanation.  The  emanations 
decay  and  must  be  freshly  prepared  to 
meet  expectations. 

The  adaptation  of  hollow  metallic 
needles,  each  containing  radium  salt, 
representing  a  known  quantity  of 
radium  element,  has  revolutionized 
radium  technique.  The  author  uses 
needles  containing  5  to  10  milligrams. 
These  are  used  for  insertion  into  ma- 
lignancies, growths  and  glands,  or  into 
an  organ  in  the  peritoneal  cavity  after 
the  abdomen  has  been  opened,  or 
otherwise. 

Radium  needles  are  particularly 
adapted  to  growths  too  large  for  out- 
side treatment  by  capsule  or  plaque. 
As  many  needles  as  necessary  may 
be  inserted  20  to  25  mm.  apart,  to 
any  depth.  The  needles  do  not  need 
to  be  used  alone.  They  may  be  used 
in  any  combination.  When  inserted, 
the  entire  radiation  is  used  in  the  tis- 
sue surrounding  it.  Filtration  by  se- 
lected metals  is  essential. 

One  case  of  pyloric  cancer  was 
treated  by  operation  and  direct  inser- 
tion of  radium  into  the  pylorus.  It  is 
now  one  year  since  treatment  and 
the  patient  is  alive  and  well.  Another 
case  treated  in  the  same  way  improved 
for  a  time,  but  later  died. 

The  needles  vary  in  length  from  20 
to  30  mm.  In  thickness  they  are  about 
2mm.  The  needles  are  made  of  alloy 
of  steel  and  nickel.  They  may  be  in- 
troduced by  hemostat  or  special  ap- 
plication. A  braided  silk  thread  is  al- 
ways attached  to  the  needle  so  that 
it  ma>'  be  withdrawn  easily  from  the 
issue  and  to  obviate  losing  the  needle. 
Local  anesthesia  by  two  per  cent  no- 
vocaine  and  adrenalin  is  ordinarily 
used.  If  many  needles  are  to  be  in- 
serted a  general  anesthetic  may  be 
used. 
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Clinical  experience  disproves  the  ob- 
jection made  by  some  that  secondary 
radiation  causes  sloughs  and  irrita- 
tion. The  soft,  moist  tissue  may  ab- 
sorb the  irritating  rays;  anyway  the 
needles  may  be  left  in  for  twenty-four 
hours  without  causing  sloughing.  Of 
course,  tissues  of  low  vitality  may 
break  down  if  the  dose  is  not  ac- 
curately gauged.  No  damage  has  ever 
been  known  to  arteries  to  cause  bleed- 
ing. In  some  cases  the  needles  have 
been  left  in  for  forty-eight  hours  and 
no  sloughing  has  occurred. 

Radium  needle  treatment  should  be 
given  in  a  hospital  under  the  strictest 
sterile  conditions.  In  carcinoma  the 
needles  are  left  about  eighteen  to 
twenty-four  hours;  in  sarcoma,  about 
twelve  hours.  The  treatment  is  re- 
peated, if  necessary,  in  six  weeks. 

Radium  in  needles  has  been  used 
for  too  brief  a  time  to  permit  of  final 
analysis.  This  is  a  preliminary  report. 
The  results  have  been  encouraging. 
It  has  been  used  for  two  years.  Some 
malignant  growths  seem  more  resis- 
tant than  others.  One  must  guard 
against  over-exposure.  If  there  is  no 
response  in  three  or  four  full  radium 
treatments,  the  lesion  cannot  be  fav- 
orably influenced  by  further  treat- 
ments. 

Physicians  and  attendants  must  use 
great  care  in  the  handling  of  radium. 
Never  once  must  one  grow  careless. 
Radium  applicators  should  be  handled 
with  forceps.  If  a  lesion  can  be  treated 
more  effectively  and  satisfactorily  by 
some  other  method,  no  temporization 
should  be  allowed.  All  methods  should 
be  used,  the  safest  first.  In  many 
cases  radium  needles  will  be  the  best. 

E.  W.  ROWE. 


Four  Deaths  from  Working  at  the 
Radium  Institute.  Journal  A.  M.  A., 
p.  1360,  May  14,  1921. 

^flTH  the  facts  shrouded  in  mys- 
tery, there  are  reports  of  three 
deaths  from  working  in  the  Lon- 
don Radium  Institute.  A  sister 
and  two  laboratory  workers  died  of 
aplastic  anemia.  This  is  a  newly 
recognized  danger  to  the  workers  with 
radium  and  roentgen  ray.  Another 
death  from  the  same  cause  occurred 
when  Dr.  Ironside  Bruce  succumbed. 
At  the  Radium  Institute  every  pre- 
caution is  taken  to  safeguard  the  staff. 
No  nurse  or  attendant  works  longer 
than  three  months  with  radium.  This 


period  is  followed  by  rest  or  a  change 
in  duties.  All  workers  have  two  free 
days  per  week  in  the  open.  Blood  ex- 
aminations of  every  person  employed 
in  the  Institute  arc  made  at  frequent 
intervals.  On  the  slightest  show  of 
anemia  work  is  suspended.  Radium  is 
always  handled  with  special  instru- 
ments, but  even  from  touching  the 
apparatus  the  skin  peels  off  and  the 
nails  become  impaired.  Fourteen  per- 
sons on  the  nursing  staff  are  employed 
in  the  direct  application  of  radium. 
They  carry  on  without  any  complaints. 

E.  W.  ROWE. 


Studies  in  Roentgen  Ray  Effects.  W. 
Nokahara  and  J.  B.  Murphy,  New 
York  City.  Journal  Experimental 
Medicine,  p.  433,  April  1,  1921. 

*yHE  resistance  of  mice  to  trans- 
planted cancer  can  be  definitely 
raised  by  proper  roentgenization  of 
the  lymphoid  tissues.  Heat  and  the 
injection  of  homologous  living  tissue 
produce  more  stimulation.  The  re- 
sistance in  mice  treated  by  roentgen 
rays  is  raised,  but  probably  not  as 
much  as  by  these  two  other  methods. 

E.  W.  ROWE. 


Roentgen  Ray  Indications  for  Tooth 
Extraction,  and  a  Diagnostic  Chart. 
Byron  C.  Darling,  New  York  City. 
Journal  of  Dental  Research,  Sept., 
1919. 

^HERE  is  no  better  way  to  diag- 
nose teeth  conditions  that  may 
need  extraction  than  by  the  roent- 
genograms. Tooth  extraction  is 
not  done  as  often  as  it  should  be.  No 
other  method  will  cure  dental  absces- 
ses or  remove  the  focus  of  systemic 
disease.  Preferably  the  roentgenolo- 
gist should  make  the  interpretation, 
because  he  has  his  own  viewpoint  and 
cannot  be  biased  by  the  dental  work 
done  in  the  past  or  by  that  to  be  done 
in  the  future.  Commercial  laborator- 
ies offer  no  professional  service.  Even 
a  dentist  cannot  do  his  own  x-ray 
work.  That  requires  all  the  time  of  a 
competent  man.  The  roentgenologist 
has  a  special  training  of  his  own  which 
fits  him  for  his  work.  The  roentgen- 
ologist assumes  a  share  of  the  respon- 
sibility which  is  an  advantage  to  the 
patient.  The  writer's  graphic  chart  is 
offered,  which  is  good  if  the  one  who 
uses  it  is  neat  and  accurate  in  placing 
his  notations  upon  the  space  provided. 

E.  W.  ROWE. 
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The  Scope  of  Radiotherapy  in  Disease 
of  the  Skeleton.  Isaac  Levin,  Clinical 
Professor  of  Cancer  Research,  New 
York  University  and  Bellevue  Hos- 
pital Medical  College  X-Ray  Bulle- 
tin, Hospital  Division,  U.  S.  Public 
Health  Service. 

DEPAIR  in  tissue  is  accompanied 
as  a  rule,  by  changes  in  the  nor- 
mal tissue.  Bone  changes  are  dif- 
ferent from  those  in  other  tissues. 
In  bone  there  are  special  cells  for  re- 
gressive processes  called  osteoclasts, 
and  for  progressive  changes  they  are 
called  osteoblasts.  Osteoporosis  oc- 
curs just  as  in  any  tissue  reaction  to 
an  injury  from  inflammation  or  a 
growing  tumor.  Osteosclerosis  is  the 
tissue  reaction  to  the  irritation,  or 
Nature's  method  of  healing,  of  over- 
coming the  pathological  process.  Both 
processes  may  be  present,  and  one  of 
them  so  predominate  that  the  other 
is  difficult  to  see. 

In  skeleton  metastases  of  carcinoma 
these  two  reactive  processes  are  pres- 
ent. Usually  the  osteosclerosis  is  very 
imperfect  and  the  spontaneous  heal- 
ing imperfect. 

The  writer  has  demonstrated  that 
radium  and  roentgenotherapy  may  en- 
large the  healing  power,  destroy  a  part 
of  the  malignant  tumor,  and  surround 
it  with  newly  formed  bone.  Two  cases 
are  presented  which  illustrate  this  ac- 
tion of  radium  on  tumors  of  the  skele- 
ton. One  was  a  patient  with  a  tumor 
of  the  breast  and  a  pathological  frac- 
ture through  the  humerus.  This  was 
treated  with  radium.  In  two  weeks' 
time  roentgenograms  were  made 
showing  abundant  callus.  In  the  other 
case  a  malignant  tumor  was  excised 
from  the  tibia.  Radium  treatment 
stimulated  new  bone  formation  and  in 
one  year  the  cavity  was  filled. 

Dr.  Levin  thinks  that  radium  stimu- 
lates a  rapid  formation  of  new  bone 
and  that  callus  occurs  more  quickly 
than  in  ordinary  traumatic  fracture. 
He  thinks  radium  will  hasten  callus 
formation  in  fractures  of  all  kinds  and 
in  bone  grafts. 

In  the  discussion  of  the  relative 
value  of  radium  and  roentgen  rays  he 
thinks  that  radium  is  superior  for  this 
purpose,  but  that  roentgenotherapy 
may  in  time,  due  to  improvement  in 
technique,  approach  it. 

E.  W.  ROWE. 
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The  Roentgenologist  and  the  Hospital. 

Byron  C.  Darling,  New  York  City. 

The   Modern   Hospital,  December, 

1920,  Vol.  xv.  No.  6. 
"J70R  the  hospital  desiring  compe- 
tent roentgenology  service  —  an 
indispensable  aid  in  obtaining  ac- 
curate diagnoses,  there  is  but  one 
course  open:  the  development  of  a 
well-equipped  x-ray  department  in 
charge  of  a  physician  who  is  thor- 
oughly acquainted  with  the  technical 
and  photographic  phase  of  this  work, 
as  well  ;i-  the  medical  possibilities 
and  limitations  of  the  x-ray  examina- 
tion. To  secure  this  type  of  service 
the  hospital  should  allow  sufficient 
fund-  to  permit  its  development,  and 
establish  a  scheme  of  remuneration 
based  oil  a  consideration  of  the  dif- 
ferent classes  of  patients — the  roent- 
genologist- receiving  fees  as  do  physi- 
cians and  surgeons,  and  sitting  with 
the  medical  board  whenever  it  meets." 

This  is  the  author's  own  abstract  of 
a  thorough  and  frank  discussion  of  the 
relation-  between  the  roentgenologist 
and  the  hospital.  His  discussion  is 
summarized  as  follows: 

1.  The  x-ray  department  is  most 
important,  since  diagnosis  is  assisted, 
unnecessary  operation  avoided,  the 
stay  in  the  hospital  shortened,  the  bed 
capacity  raised,  and  the  cost  of  main- 
tenance lowered. 

2.  A  competent  medical  man  should 
be  placed  in  charge,  with  sufficient 
funds  to  develop  the  department. 

3.  Salary  or  percentage  basis  is  un- 
satisfactory.  Both  methods  have  ques- 
tionable ethical  and  business  values. 
He  should  receive  fees  from  private 
and  workmen's  compensation  patients, 
and  do  the  charity  work  without 
charge. 

4.  To  have  technicians  in  charge 
of  the  x-ray  department  without  medi- 
cal supervision  is  contrary  to  sound 
practice  and  unfair  to  the  medical 
roentgenologists. 

5.  The  hospitals  should  uphold 
medical  roentgenologists  by  insisting 
upon  proper  medical  supervision. 

6.  Remuneration  may  be  ideally  ar- 
ranged on  the  basis  of  classification  of 
patients:  private,  workmen's  compen- 
sation, and  charity  patients.  The  roent- 
genologist would  receive  fees  from 
the  private  patient  just  as  a  visiting 
physician  or  surgeon  does,  adjusting 
the  fees  to  the  patient's  means;  he 
would  give  free  service  to  the  charity 
patients:  he  would  charge  workmen's 
compensation  cases  at  a  standard  rate. 
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7.  The  roentgenologist  should  re- 
ceive the  title  of  visiting  or  associate 
physician,  and  be  given  a  seat  on  the 
medical  board. 

E.  W.  ROWE. 


X-Ray  Treatment  of  Epithelioma  with 
Thin  Filters.  John  Remer  and  W. 
D.  Witherbee,  New  York  Medical 
Journal,  December  11.  1920. 
"J7ILTERED    r   mtgen    rays,  from 
the  viewpoint  of  dosage,  require 
only    twice    the    time    for    a  given 
number  of  skin  units  at  full  distance  as 
at  half  distance,  whereas  in  unfiltered 
dosage  four  times  the  time  would  be 
required  to  produce  the  same  effect." 

Results  in  the  treatment  of  basal 
cell  epithelioma  are  most  satisfactory. 
They  seldom  metastasize,  but  remain 
local.  Neglected  cases  with  the  mu- 
cous membrane  invaded,  showing 
marked  induration,  do  well  with  the 
unfiltered  treatment.  This  applies 
more  particularly  to  the  ulcerative 
type.  The  lesion  and  one  half  to  three- 
quarters  of  an  inch  of  surrounding 
tissue  should  be  subject  to  radiation. 

The  following  technique  is  recom- 
mended: Filter  of  one-quarter  of  a 
millimeter  of  aluminum,  six-inch  gap, 
rive  milliamperes.  ten-inch  distance, 
and  time  varying  from  three  to  seven 
minutes.  The  filter  may  be  up  to 
three-quarters  of  a  millimeter  in 
thickness,  just  so  the  total  dose  of 
rays  is  from  one  and  one-half  to  two 
and  one-half  skin  units. 
The  advantages  are: 

1.  Treatment  can  be  repeated  in 
two  to  three  weeks'  intervals  without 
local  reaction. 

2.  These  treatments  at  short  inter- 
vals are  more  favorable  because  they 
have  a  direct  action  on  the  malignant 
cells  while  undergoing  mitosis.  Mod- 
erate doses  at  frequent  intervals  to 
reach  the  young  embryonic  cells  are 
the  main  objects  to  attain. 

3.  There  is  less  danger  from  the 
size  of  the  dose  because  the  filtered 
ray  is  not  too  great  in  quantity. 

4.  This  method  is  applicable  for 
use  on  the  smaller  (2  k.  w.)  machine. 

E.  W.  ROWE. 


Arithmetical  Computation  of  Roent- 
gen Dosage.  George  M.  MacKee. 
New  York  Journal  of  Cutaneous 
Diseases,  Dec,  1919,  vol.  xxxvii.,  pp. 
783-789. 

'J'HIS   is   an   excellent   summary  of 
the  principles  involved  in  super- 
ficial   therapy.    For    those  wishing 


to  master  cutaneous  therapy  the  ex- 
position here  given  is  essential.  The 
so-called  indirect  or  electrical  method 
of  estimating  the  roentgen  dose  ante- 
dates all  other  methods.  The  introduc- 
tion of  interrupterless  transformers 
and  the  Coolidge  tube  have  made  this 
method  more  reliable  and  simple  than 
the  direct  method,  the  use  of  pastiles 
and  photographic  paper. 

The  discussion  of  electrical  measure- 
ment, biological  standardization  and 
radiometric  standardization  is  follow- 
ed by  concrete  examples  to  show  how 
the  formula  may  be  applied.  There 
is  nothing  new  in  the  paper,  but  it  is 
a  complete  resume  and  exposition  of 
dosage  as  applied  to  cutaneous 
therapy.  It  will  be  a  good  reference 
for  study  and  a  guide  to  one  wishing 
to  be  exact  in  the  treatment  of  skin 
diseases. 

E.  W.  ROWE. 


Pathology  of  Rheumatoid  Arthritis  in 
Relation  to  X-Ray  Findings.  As- 
sistant Surgeon  S.  Woldenburg  (R), 
U.  S.  Public  Health  Service  X-Ray 

Bulletin.  May  15.  1921.  p.  75  

'J'HTS  paper  contains  an  excellent  de- 
scription of  rheumatoid  arthritis 
from  the  roentgen,  clinical  and  path- 
ological standpoint.  The  author  pre- 
sents a  case  which  has  been  all  worked 
out.  But  his  thesis  and  his  conclusions 
are  in  direct  variance  in  an  unusual 
manner.  He  sa\-s.  "The  x-ray  as  an 
aid  to  diagnosis  in  rheumatoid  arthritis 
has  proven  of  little  value."  In  conclu- 
sion— "This  case  was  one  of  the  in- 
structive types  and  yields  sufficient 
evidence  to  show  that  the  x-ray  find- 
ings in  this  affection  are  of  little  posi- 
tive value."  The  entire  discussion 
shows  that  the  pathological  changes 
in  rheumatoid  arthritis  are  pronounced 
and  definite.  The  roentgen  findings 
are  clear-cut  and  of  great  value  in 
making  a  diagnosis.  In  fact,  from  his 
own  description  they  appear  almost 
pathonomonic.  Why  the  writer  does 
not  claim  more  for  the  roentgen  find- 
ings is  not  apparent  in  his  paper. 

E.  W.  ROWE. 


BOOK  REYEW 

Injuries  and  Diseases  of  the  Bones 
and  Joints.  Their  Differential  Diag- 
nosis by  Means  of  the  Roentgen 
Ray.  By  Frederick  H.  Baetjer,  As- 
sociate Professor  of  Roentgenology. 
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Johns  Hopkins  University;  Roent- 
genologist to  the  Johns  Hopkins 
Hospital;  and  Chas.  A.  Waters,  In- 
structor in  Roentgenology,  Johns 
Hopkins  University;  Assistant 
Roentgenologist,  Johns  Hopkins 
Hospital. 

THIS  is  a  moderate  sized  volume, 
containing  332  radiographic  re- 
prints, carefully  selected  for  the  pur- 
pose of  illustrating  the  various  points 
in  differential  diagnosis. 

The  authors  emphasize  the  import- 
ance of  a  thorough  knowledge  by  the 
radiographer  of  the  histology,  anatomy 
and  physiology  of  normal  bone-,  all 
of  which  may  have  to  be  considered 
in  arriving  at  a  diagnosis  in  pathologi- 
cal conditions. 

Attention  is  called  to  the  fact  that 
after  all  in  the  roentgenological  study 
of  bones  and  joints  there  arc  only  two 
main  points  from  which  conclusions 
can  be  drawn,  that  is,  bone  destruc- 
tion and  bone  production. 

The  following  list  of  the  subjects 
covered  indicates  the  inclusive  charac- 
ter of  the  book — normal  bones,  epi- 
physes, congenital  dislocations,  ac- 
quired dislocations,  bone  infections, 
joint  lesions  in  children,  joint  lesions 
in  adults,  bone  tumors,  the  spine,  ab- 
normalities, dystrophies. 

The  chapter  on  joint  lesions  in  chil- 
dren and  on  bone  tumors  should  be 
particularly  commended,  as  they  show 
a  keen  sense  of  the  value  of  roentgen- 
ological interpretation  and  deductions. 

The  book  is  a  treatise  on  diagnosis 
exclusively,  and  technique  is  not  con- 
sidered; neither  docs  it  offer  a  review 
of  literature,  its  purpose  being  the 
presentation  of  a  concise,  complete, 
original  contribution  to  the  value  of 
roentgenological  study  of  bone  and 
joint  diseases. 


The  classification  of  bone  tumor;> 
with  tbe  presentation  of  a  method  of 
elimination  in  arriving  at  a  diagnosis 
shows  a  practical  common  sense 
method  such  a-  could  only  be  de- 
veloped by  men  of  long  experience  in 
teaching. 

This  i>  one  of  the  best  American 
contributions  to  Roentgenology  and 
meets  a  long  felt  want. 

B.  II.  XICIIOLS. 


Roentgen  Ray  and  Tuberculosis  in 
Infants  and  Children.  Frederick  W. 
O'Brien,  Forrest  B.  Ames.  Journal 
A.  M.  A.,  May  28,  1921,  p.  1474. 

TUBERCULOSIS  is  recognized  as  a 
curable  disease  if  its  treatment  is 
begun  soon  enough.  The  use  of  the 
roentgen  ray  is  now-  a  routine  en- 
dorsed by  all  clinicians.  Forty-four 
cases  w  e  re  studied  in  the  Roston  Con- 
sumptives' Hospital.  History,  clinical 
findings,  sputum  and  roentgen  studies 
formed  tbe  basis  for  analysis. 

\s  a  resull  it  was  found  that  the 
von  Pirquel  and  intracutaneous  skin 
reactions  were  reliable  guides.  Tn 
twenty-six  out  of  thirty-six  positive 
cases  the  roentgen  ray  disclosed  the 
^-itc  of  infection  to  be  intrathoracic. 
D'Fspinc's  sign  was  less  reliable,  oc- 
curring in  only  eleven  cases  out  of 
the  twenty-eight  found  positive  by 
roentgen  ray.  In  three  cases  was  the 
sputum  found  positive.  Fourteen  cases 
of  chronic  pulmonary  tuberculosis  of 
the  adult  type  were  found.  This  num- 
ber is  greater  than  usually  considered 
as  oc  curring.  Tn  fifteen  cases  clinically 
negative,  the  roentgen  ray  sign  showed 
marked  structural  changes  suggesting 
strongly  tubercular  infection. 

E.  W.  ROWE. 
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Pathology  of  the  Mouth  and  Surgical  Principles 

of  Its  Removal 
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r  I  ^HE  definite  establishment  of 
the  relationship  between 
mouth  infections  and  systemic 
disease  has  fixed  a  new  responsi- 
bility on  all  of  us.  The  sequellae 
following  in  the  wake  of  patho- 
logical processes  are  so  far-reach- 
ing that  one  can  not  treat  the 
conditions,  surgically,  without 
considering  thoughtfully,  the  dif- 
ferent kinds  of  bacteria  usually 
present.  This  phase  of  the  sub- 
ject will  not  be  treated  in  this 
paper,  for  the  reason  that  it  has 
been  thoroughly  covered  by  Rose- 
now,  Billings  and  others,  and  is 
easy  of  access  to  all.  However,  I 
wish  to  quote  from  Billing's 
work  on  Focal  Infection,  the  fol- 
lowing pages  125-126  and  135- 
136: 

"The  focus  of  infection  which 
undoubtedly  causes  the  strepto- 
coccus veridans  bacteremia  and 
chronic  malignant  endocarditis  is 
often  alveolar  abscess.  Of  this 
we  have  had  numerous  clinical 
examples.     Coincident  cultures 


from  the  alveolar  abscess  and 
from  the  blood  have  yielded 
strains  of  the  streptococcus  veri- 
dans. When  these  nascent  cul- 
tures were  intravenously  injected 
into  animals,  typical  endocardial 
lesions  resulted.  Doubtless  a 
focus  containing  this  streptococ- 
cus may  be  located  in  the  tonsil 
or  nasal  sinus  or  elsewhere, 
which  may  be  the  cause  of  the 
cardiac  infection. 

"In  mild  rheumatic  fever,  and 
in  chronic  infectious  forms  of 
arthritis  the  focal  cause  should 
be  removed  early.  Even  in  these 
mild  and  chronic  types  of  infec- 
tions, arthritis  and  myositis,  one 
occasionally  witnesses  serious  re- 
sults. 

"A  girl  of  eighteen,  who  had 
suffered  for  a  year  from  a  dis- 
abling chronic  polyarthritis  and 
myositis,  due  apparently  to  multi- 
ple chronic  alveolar  abscesses, 
had  many  teeth  extracted  and  the 
alveolar  abscesses  curetted.  Strep- 
tococcus   bacteremia  developed 
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with  acute  hemorrhagic  myositis, 
pleuritis,  pericarditis,  myocarditis 
with  submucous  and  subcutan- 
eous hemorrhages  and  death.  The 
streptococcus  isolated  from  the 
muscles,  when  injected  intraven- 

Figs.  1,  2,  3,  4,  illustrate  the 
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had  the  enlarged  and  apparently 
infected  tonsil  removed.  Im- 
mediately there  developed  an 
acute  general  myositis,  which 
gradually  changed  to  a  non-feb- 
rile type   with  much  deformity, 

nplete  external  alveolectomy. 


Fig.  1 — Diagramatic  of  the  s 
that  the  pathology  of  the  te 
quires  the  removal  of  all  the 

ously  into  animals  caused  rheu- 
matic arthritis,  myositis,  endo- 
carditis and  pericarditis." 

"A  girl  of  ten,  a  patient 
in  the  Presbyterian  hospital,  suf- 
fered from  a  mild  arthritis  and 
myositis.    The   family  physician 
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jperior  maxillarj'.  Assuming 
jth  and  body  of  the  jaw  re- 
teeth. 

due  to  the  shortening  of  the 
muscles.  Experience  of  this  kind 
affords  proof  of  the  focal  origin 
of  certain  systemic  conditions  and 
that  the  operative  technique  of 
removal  of  foci  of  infections 
should  be  of  a  kind  which  will 
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not  overwhelmingly  inoculate  the  In  this  connection  it  is  im- 
patient. In  acute  rheumatic  in-  portant  to  note  the  lymphatic 
iections,  the  removal  of  the  orig-  drainage  of  the  jaws.  So  far  as 
inal  focus,  usually  tonsilitis  may  I  am  ahle  to  learn,  the  lymphatic 
not  prevent  future  attacks,  for  the  system  of  the  jaws  was  presented 
streptococcus  rheumaticus  may  first  by  Dr.  Frederick  B.  Noyes 
occur  in  other  focal  sites,  not-  and  Kaethe  W.  Dewey,  of  Chi- 


Fig.  2 — Illustrates  case  after  the  removal  of  the  teeth,  the 
mucoperiosteum  denuded  from  the  bone  and  lifted  upward 
and  above  the  root  ends  of  the  teeth. 


ably  in  alveolar  abscesses  and 
maxillary  sinusitis.  The  prompt 
removal  of  every  recognizable 
local  infection  of  the  head  in 
people  who  suffer  from  repeated 
attacks  of  acute  rheumatism  may 
prevent  the  disease.  This  result, 
experience  of  recent  years  has 
conclusively  proved." 


cago,  before  the  69th  annual  ses- 
sion of  the  American  Medical 
Association,  June,  19 18,  from  the 
standpoint  of  histology  only. 
Then,  in  December,  19 18,  ''The 
Lymph  Drainage  of  the  Jaws," 
from  the  standpoint  of  focal  in- 
fection was  presented  by  Dr. 
Albert  D.  Davis  before  a  meet- 
Page  Three 
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ing  of  the  Anatomical  Society  of 
the  faculty  and  students  of  the 
University  of  Nebraska  College 
of  Medicine.  In  April,  [919,  I 
read  a  paper  on  the  same  subject 
before  the  Omaha  Roentgen  So- 
ciety. 


sense  than  a  menace  to  the  health. 
Not  enough  serious  thought  has 
been  given  to  mouth  pathology. 
Not  enough  thought  has  been 
given  to  surgical  principles  deal- 
ing with  certain  pathological 
problems   of   the   mouth.  The 


Fig.  3 — The  muco-periosteum  reflected  up  to  the  root  ends 
of  the  teeth  and  the  external  alveolar  plate  along  with  dis- 
eased tissue  attended  to  under  the  eye.  The  lingual,  buccal, 
gingival  mucosa  trimmed.   No  jagged  bone  edges  are  left. 

Fig.  4 — The  muco-periosteum  carried  back  into  position 
and  sutured  with  horsehair.  I  advise  continuous  horsehair 
suture  in  the  hands  of  those  experienced,  either  button- 
hole or  over  and  over  stitch. 


The  members  of  the  allied  spe- 
cialties of  medicine  are  awaken- 
ing to  the  fact  that  better  man- 
agement of  the  morbid  processes 
of  the  jaws  is  necessary.  It  cer- 
tainly is  up  to  the  specialist  of 
dentistry  to  devise  means  of  suc- 
cessfully treating  these  conditions 
of  the  jaws.  Unfortunate  as  the 
loss  of  certain  or  all  the  teeth 
may  be,  it  is  entirely  justified 
when  combating  such  foci  which 
can  be  considered  in  no  other 
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surgical  technique  has  been  sadly 
neglected.  Too  much  operating 
has  been  and  is  being  done  with- 
out a  sufficient  knowledge  of  the 
pathology  present.  Too  often  the 
pathology  is  not  removed,  and  as 
a  consequence,  if  recovery  fol- 
lowed, it  was  in  spite  of  us  and 
not  because  of  us.  As  a  result, 
many  have  discredited  the  true 
relationship  of  mouth  infection 
because  of  the  unhappy  results. 
Great  good  will  result  from  our 
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cooperative  work  when  we  better 
understand  pathology  of  the 
mouth,  and  better  and  more 
thorough  surgical  principles  are 
employed.  It  has  been  my  privi- 
lege to  observe  both  the  clinical 
and  operative  end  results  in  a 
large  series  of  cases  representing 
the  various  systemic  manifesta- 
tions with  which  mouth  infec- 
tions seem  to  be  associated.  When 


Figs.  5,  6,  7, 
alveolectomy. 


illustrate  partial  external 


Fig.  5,  shows  conditions  of  the  bone 
often  revealed  after  the  flap  is  laid  back, 
the  granuloma  attached  to  the  muco- 
periosteum.  It  is  necessary  in  many  in- 
stances to  employ  the  knife  in  order  to 
remove  the  diseased  tissue. 


Partial  external  alveolectomy 
ready  to  close. 

we  critically  examine  the  end  re- 
sults of  the  old  operative  pro- 
cedures, we  are  convinced  that 
they  have  failed  in  their  objec- 
tive. We  have  been  content, 
heretofore,  with  the  mere  extrac- 
tion of  diseased  teeth.  The  in- 
efficiency of  this  procedure,  I 
think,  has  been  definitely  proven. 
Radiograms  taken  some  time 
after  the  usual  methods  of  ex- 
traction had  been  employed  dis- 
closed unmistakable  evidence  of 
failure  in  our  efforts  to  remove 
disease.    Remaining  osteomyelitic 
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areas,  granulomata,  etc.,  have 
been  definitely  shown  in  several 
cases  when  all  the  teeth  had  been 
removed  ten,  fifteen  or  even 
twenty-five  years  previously. 
These  were  proven  at  operation. 
Furthermore,  the  systemic  reac- 
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and  weeks  with  a  foul  discharge, 
which  oozed  from  the  reddened, 
inflamed  gums  and  responded 
slow  ly  to  any  form  of  treatment. 
In  addition  to  the  local  disturb- 
ance, systemic  reactions  frequent- 
ly  occurred,   which   were  mani- 


Flg.  7 — Replacement  of  the  muco-periosteal  flap 
into  proper  position. 


tions  following  these  procedures, 
especially  when  the  extractions 
had  been  numerous,  and  the  cur- 
ettements  extensive,  were  at  times 
alarming,  as  shown  by  the  case 
cited  by  Billings  above.  The 
tooth  sockets  drained   for  days 
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fested  by  chills,  fever  and  lassi- 
tude, which  would  last  for  days. 
Increase  in  the  leucocyte  count 
was  common.  It  required  months 
for  the  alveolar  process  to  become 
smooth  enough  for  the  comfort- 
able wearing  of  a  plate. 
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These  failures  and  complica- 
tions can  be  easily  explained 
when  we  appreciate  that  in  treat- 
ing chronic  dento-alveolar  ab- 
scesses and  their  contiguous  dis- 
eased areas  we  are  dealing  with 
chronic  osteomyelitis  of  the  jaw 
bone  and  that  the  major  portion 
of  the  pathology  is  in  the  bone 
and  not  in  the  tooth.  As  I  have 
said  many  times  in  former  papers 
mere  extraction  disregards  the 
fundamental  principles  of  bone 
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ions  thought  in  the  light  of  many 
of  our  failures. 

In  1905  I  designed  an  opera- 
tion for  the  complete  removal  of 
the  external  plate  of  bone  from 
the  jaw  in  order  to  facilitate  the 
fittings  of  more  pleasing  den- 
tures. Later  I  employed  the 
operation  extensively  for  the 
complete  and  certain  removal  of 
mouth  pathology.  The  technique 
of  the  operation  is  as  follows: 
The  teeth  are  removed,  the  muco- 


Fig.  S — Special  rongeur  foreep  designed  to  better  carry  out  certain  steps 
of  this  class  of  surgery.   Presented  to  the  profession  lor  what  it  is  worth. 


surgery.  We  know  well  that 
bone  surgery  demands  the  re- 
moval of  dead  bone,  removal  of 
granulomata  and  collapse  of  the 
bone  cavity  as  far  as  possible.  I 
do  not  believe  we  can  too  strongly 
assert  that  the  end  results  of  an 
operation  and  the  realization  of 
the  desired  results  by  the  physi- 
cian and  patient  depends  upon 
the  certainty  with  which  the  en- 
tire pathology  is  removed.  Fail- 
ure on  our  part  to  completely  re- 
move the  pathology  promises  just 
as  uncertain  results  as  when  the 
laryngologist  fails  to  completely 
remove  the  diseased  tonsil  which 
has  been  acting  as  a  focus  of  in- 
fection. The  responsibility  inci- 
dent to  cooperative  medicine  and 
surgery  must  be  given  more  ser~ 


periosteum  is  reflected  up  to  the 
root  ends  of  the  tooth  sockets 
the  external  alveolar  plate  of 
bone  is  taken  off,  the  diseased 
tissue  is  attended  to  under  the 
eye.  The  bone  is  smoothed,  leav- 
ing no  jagged  edges,  the  lingual, 
buccal,  gingival  mucosa  trimmed 
and  sutured  with  horse  hair.  The 
sutures  are  removed  in  from  four 
to  five  days.  Special  instruments, 
such  as  rongeur  forceps  of  dif- 
ferent kinds,  chisels,  etc.,  are 
needed.  To  better  satisfy  cer- 
tain steps  of  the  technique,  I  de- 
signed a  special  rongeur  foreep, 
which,  it  is  hoped  will  be  found 
useful  to  those  doing  this  class 
of  surgery. 

The  removal  of  two  or  three 
chronically  abscessed  teeth,  at  a 
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time,  waiting  ten  or  twelve  days, 
then  continuing  the  procedure, 
vaccinating  the  patient  each  time, 
is  bad  therapeutics.  It  is  the  con- 
tinued vaccination  of  the  patients 
due  to  liberation  of  the  toxins  of 
the  organisms  in  the  blood  stream 
which  we  are  endeavoring  to  re- 


later  go  back  and  get  the  rest  of 
it.  providing  the  patient  still  lives 
Febrile  reaction  following  such 
a  seemingly  radical  operation  as 
described  above  for  the  removal 
of  infection  is  almost  always 
absent. 

A  very  large  proportion  of  the 


Pigs.  9,  10,  11,  12,  illustrate  different  stages  of  the  opera- 
tion for  the  removal  of  imbedded  and  Impacted  teeth,  lying 
in  the  roof  of  the  palate  distally  to  the  roots  of  the  teeth. 


Fig.  9 — Diagramatic 

lieve.  They  have  been  vaccinated 
daily  for  from  one  to  forty  years 
or  more,  by  the  presence  of  the 
infection,  so  why  continue  the 
offence  in  the  hope  of  relieving" 
them?  The  systemic  manifesta- 
tions are  only  exaggerated  and 
often  made  worse  by  such  meth- 
ods. We  might  just  as  well  re- 
move part  of  an  appendix  and 
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of  imbedded  cuspid. 

chronically  infected  maxillary 
sinuses  are  of  dental  origin.  In- 
fections of  the  maxillary  sinus 
are  often  chronic  due  to  faulty 
drainage,  and  only  when  a  new 
cold  is  acquired  do  they  present 
local  symptoms.  In  many  in- 
stances the  predisposing  etiologi- 
cal factor  is  drainage  into  the 
sinus  from  a  dento-alveoloar  ab- 
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scess  at  the  root  ends  of  non- 
vital  teeth.  The  following  funda- 
mental principles  should  govern 
our  treatment  of  chronic  infec- 
tion in  the  maxillary  sinuses. 

A.  If  they  are  of  dental 
origin,  the  dental  pathology 
should  be  taken  into  considera- 
tion and  removed. 
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I).  One  which  would  present 
the  least  annoyance  to  the  patient 
should  be  employed.  One  which 
would  have  the  greatest  respect 
for  the  anatomy. 

E.  In  the  event  unhealthy 
granulations  occur  during  the 
process  of  healing  an  operation 
should  be  employed  whereby  the 


Fig.  10 — First  step  in  operation.  Incision  is  made  close  to 
the  teeth,  leaving  just  enough  muco-periosteum  to  suture 
to.  This  incision  involves  only  the  terminal  branches  of 
the  descending  palatine  artery  and  thereby  avoids  exces- 
sive hemorrhage. 


B.  A  well  established  drain- 
age must  be  considered. 

C.  The  type  of  operation,  of 
choice,  it  seems,  would  be  one 
whereby  an  ocular  observation  of 
the  entire  antral  cavity  could  be 
had.  (This  would  be  especially 
necessary  where  polypi  were  pres- 
ent.) 


antral  cavity  could  be  easily  re- 
opened and  examined. 

G.  In  some  cases  where  the 
antrum  heals  with  considerable 
contraction  of  the  tissue,  a  slight 
operation  should  correct. 

One  type  of  operation  is  not 
sufficient  in  the  proper  handling 
of    infected    maxillarv  sinuses 
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They  must,  in  my  opinion,  be 
designed  and  carried  out  in  ac- 
cordance with  the  findings. 

Vitality  of  teeth  in  close  prox- 
imity to  the  floor  of  the  maxil- 
lary sinus  is  too  often  destroyed, 
in  different  operations  on  the 
maxillary  sinus  by  men  who  are 
not  familiar  with  dental  anatomy. 
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which  are  demonstrated  by  draw- 
ings. 

Embedded  Teeth:  Imbedded 
cuspids  and  hicuspids  lying  under 
the  nose  and  distally  to  the  front 
teeth  and  hard  palate,  present  one 
of  the  most  difficult  surgical  prob- 
lems, due  to  anatomical  relation- 
ships,  blood   and   nerve  supplv. 


Fig.  11 — Illustrates  the  condition  of  the  bone  trimmed  and 
smoothed,  leaving  no  jagged  edges  after  the  removal  of 
the  teeth. 


With  some  of  the  old  operations 
upon  the  maxillary  sinus,  for 
chronic  infection,  a  greater  dam- 
age has  resulted  to  the  patient 
than  that  for  which  they  sought 
relief.  I  have  designed  different 
operations  to  approach  the  sinus 
which,  it  seems  to  me,  present 
the  least  post-operative  complica- 
tions of  any  yet  given,  all  of 
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Neurological  complications  ac- 
companying imbedded  teeth  of 
the  different  forms  are  past  our 
recognition.  To  properly  remove 
this  tvpe  of  imbedded  tooth  re- 
quires great  care,  not  to  destroy 
the  adjoining  teeth.  Some  of  the 
complications  of  the  old  type  of 
operations  were  excessive  slough- 
ing, bleeding  and  depression  in 
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the  hard  palate.  Often  the  sac 
which  encapsulates  an  imbedded 
cuspid  of  this  type,  where  left  in 
the  body  of  the  bone,  serves  as  a 
nidus  for  a  subsequent  cyst  or 
growth. 

Impacted  lower  third  molars : 
By  the  old  technique  of  the  re- 
moval of  impacted  third  molars 
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so-called  pick  and  crowbar  meth- 
ods. In  former  years  no  definite 
design  of  operation  has  been  pre- 
sented which  met  all  the  require- 
ments incident  to  a  careful  surgi- 
cal technique.  Where  the  third 
molar  is  wedged  against  the  sec- 
ond in  such  a  manner  as  to  pre- 
clude  its    removal   by  different 


Fig.  12 — Closing  of  the  muco-periosteal  flap  with  horsehair. 
With  this  technique  there  is  no  depression  in  the  palate  and 
usually  no  sloughing. 


with  the  pick-ax  and  crow-bar 
method,  great  damage  has  re- 
sulted. I  am  convinced  that  no 
one  will  criticise  my  nom- 
enclature in  describing  many 
former  techniques  employed  in 
the  removal  of  imbedded  and  im- 
pacted lower  third  molars.  Count- 
less thousands  of  people  have  suf- 
fered irreparable  damage  by  the 


elevators  without  serious  damage, 
it  presents  a  most  difficult  surgi- 
cal problem.  Undue  injury  to  the 
following  nerves,  the  mandibular, 
lingual  and  chorda  tympani, 
often  resulted  by  employment  of 
poor  surgical  technique  when  re- 
moving lower  impacted  and  im- 
bedded third  molars.  It  is  this 
type  of  impaction  for  which  I 
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designed  an  operation  which  is  ed  so  that  following  in  the  wake 

illustrated  by  drawings.  is  a  pyorrhea  pocket  which  re- 

Too  often  the  cemento-cname!  suits  in  the  subsequent  loss  of  a 

junction  of  the  second  molar  is  useful  member  of  one's  mastica- 

permanently  injured  and  destroy-  tory  apparatus. 


Figs.  13,  14,  illustrate  steps  in  method  of  approaching  the  maxillary  sinus, 
where  there  are  one  or  more  teeth  removed.  In  this  way  an  ocular  observa- 
tion of  the  maxillary  sinus  may  be  had.  A  small  groove  is  chiseled  in  the 
body  of  the  bone,  which  permits  of  drain  plug.  When  the  patient  recovers 
there  is  scarcely  an  indication  of  an  operation  having  been  performed. 
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Figs.  15  and  16  illustrate  an  operation  designed  to  remove  the  bony  floor  of 
the  maxillary  sinus  when  diseased,  such  as  a  chronic  osteomyelitis,  leaving 
the  mucous  membrane  intact. 


Fig.  15— First  step. 
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Figs  17  18,  19,  illustrate  steps  in  the  design  of  an  opera- 
tion for  the  removal  of  impacted  and  imbedded  lower 
third  molars. 


Fig.  17 — Diagramatic  of  imbedded  tooth. 
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Fig.  18 — First  step  in  showing  line  of  incision. 
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Figs.  20,  21,  22,  show  plaster  models  of  sharp  alveolar  margin 
found  several  years  after  ordinary  extraction  in  patients  un- 
able to  wear  plates.  The  muco-periosteum  is  laid  back  and  this 
sharp  ridge  removed  with  the  rongeur  forceps.  The  pain  is  re- 
lieved and  plates  can  be  worn  comfortably. 


Fig.  20,  shows  very  clearly  the  condition  of  the  ridge  of  the 
mandible  two  years,  four  months  after  the  universal  method  of 
merely  extracting  the  teeth,  with  no  further  attention  given. 

The  Alveolar  process,  being  a  transitory  tissue,  after  the 
teeth  are  removed,  gradually  fades  away.  In  the  fading  process 
there  is  a  collapse  of  the  center  of  the  alveolar  process  and 
the  buccal  and  lingual  surfaces  collapse,  as  it  were,  like  a 
couple  of  boards  being  pushed  together,  thus  leaving  a  knife 
edge  of  very  hard,  bony  process,  which  is  lacking  in  blood 
supply.  It  is  this  knife  edge  of  bone  which  accounts  for  the 
severe  complications  so  many  people  have  in  wearing  artificial 
dentures. 

The  condition  as  shown  in  this  model  is  a  condition  I  have 
observed  after  cutting  down  upon  the  center  of  the  ridge  of 
the  edentulous  mandible  of  five  hundred  and  twenty-seven 
cases,  ranging  all  the  way  from  one  to  ten  years  after  the 
teeth  were  removed. 
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Fig\  21,  shows  condition  of  mouth  after  nlveoleetomy 
has  been  improperly  performed.  In  this  case  only  part 
of  the  external  alveolar  process  was  removed.  If  ex- 
ternal alveolectomy  is  properly  performed,  the  internal 
and  external  alveolar  process  should  be  removed. 


Fig.  22,  shows  clearly  what  happens  to  the  process  a 
year  or  so  after  the  teeth  have  been  removed. 
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The  Roentgenologist  and  Group  Medicine 

F.  S.  BlSSELL,  M.  D. 

Minneapolis,  Minn. 


'T^HE  need  of  a  radical  change 
in  the  fundamental  condi- 
tions under  which  medical  men 
have  been  trying  to  accomplish 
the  greatest  good  was  sharply  em- 
phasized by  the  great  war  and  its 
aftermath.  It  has  become  axiom- 
atic that  there  is  a  close  interde- 
pendence between  men,  as  be- 
tween countries,  between  groups 
of  men,  as  between  individuals. 
It  is  no  longer  possible  for  the 
individual  within  such  a  group  as 
the  medical  profession  to  go  the 
even  tenor  of  his  way  without  at 
some  point  establishing  intimate 
relations  with  other  members  of 
the  same  group.  Neither  will  the 
profession  itself  thrive  and  flour- 
ish unless  it  so  organizes  its  ac- 
tivities that  they  may  become  as 
accessible  and  as  adaptable  as 
possible  to  the  public  need.  A 
study  of  social  progress  reveals 
well  defined  eras  or  periods  many 
of  which  have  their  apparent 
origin  in  war.  Medical  history 
follows  the  same  law.  The  per- 
iod which  has  just  passed  may  be 
designated  the  era  of  specializa- 
tion, while  that  now  dawning 
may  be  known  as  the  era  of  co- 
ordination of  specialties,  or  the 
era  of  medical  cooperation.  For 
it  is  inconceivable  that  the  de- 


mand for  efficiency  and  economy 
will  not  require  the  medical  pro- 
fession to  so  coordinate  its  mani- 
fold and  intricately  variable  func- 
tions that  there  may  be  less 
wasted  energy  and  more  service 
to  mankind.  There  is  already  a 
marked  tendency  toward  state 
medicine  and  this  tendency  will 
become  progressively  accentuated 
unless  the  profession  recognizes 
and  meets  a  self  evident  need  for 
greater  efficiency  in  practice,  less 
commercialism  and  more  unsel- 
fish service. 

The  development  of  new 
methods  of  diagnosis  and  treat- 
ment of  disease  has  brought  with 
it  infinitely  greater  responsibilities 
which  can  be  met  and  trans- 
formed into  opportunities  only 
through  close  cooperation  of  co- 
ordinate branches  of  medical 
practice. 

Let  us  apply  the  principles  em- 
ployed in  present  day  practice  of 
medicine  to  the  manufacture  of 
an  automobile.  The  prospective 
purchaser  would  go  to  a  body 
maker  to  buy  his  body.  This 
manufacturer  would  give  him  a 
letter  of  introduction  to  the  wheel 
maker,  who  would  refer  him  to 
the  motor  manufacturer,  who 
would  send  him  to  the  carburetor 
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establishment,  whence  he  would 
find  his  way  to  the  maker  of 
electrical  devices.  Having  now 
spent  all  of  his  available  funds, 
he  would  trade  the  useless,  half 
built  conveyance  for  a  cheap 
bicycle,  fully  assured  that  all 
manufacturers  were  thieves  or 
fools,  or  both.  Is  this  experience 
unlike  that  of  the  patient  who  is 
referred  from  one  specialist  to 
another  each  without  any  clear 
conception  of  what  the  others 
have  done,  until  utterly  discour- 
aged and  nearly  penniless,  he 
turns  to  the  charlatan,  who  makes 
a  positive  if  falacious  diagnosis 
and  an  equally  definite  promise 
of  cure. 

The  fact  that  charlatanism  and 
medical  mysticism  never  flourish- 
ed as  abundantly  as  they  do  today 
should  be  accepted  by  us  not  so 
much  as  evidence  of  ignorance 
and  gullibility  on  the  part  of  the 
public,  as  of  our  own  shortcom- 
ings and  failures  to  make  the 
most  of  the  rich  opportunities 
which  have  been  ours.  For  surely 
we  are  liberally  endowed.  The 
standards  of  medical  education 
have  been  raised  to  a  high  plane 
and  the  researches  of  both  Euro- 
pean and  American  scholars  in 
medicine  have  added  greatly  to 
the  fund  of  knowledge  which  is 
our  most  priceless  asset.  Yet  it 
is  a  daily  experience  of  every 
practitioner  to  meet  patients  who 
have  passed  through  medical 
hands  without  careful  study  and 
undiagnosed.     The  exploratory 
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operation  is  still  in  vogue,  either 
openly  or  under  the  guise  of  bi- 
zarre and  snap-shot  diagnoses 
In  short,  it  is  perfectly  apparent  to 
any  one  who  has  not  adopted  the 
comfortable  habit  of  the  ostrich 
that  we  as  a  profession  are  not 
using  our  talents  to  the  greatest 
advantage.  Vet  this  criticism  of 
the  whole  does  not  apply  to  the 
individual  average.  Never  have 
we  been  blessed  with  such  highly 
trained  specialists,  with  such 
worthy  ideals  and  sincere  pur- 
poses. 

Specialization  in  medicine  has 
had  a  Topsy-like  growth.  The 
earlier  conception  of  the  special- 
ist was  that  of  one  who  devoted 
himself  to  a  definitely  circum- 
scribed branch  of  medicine  and 
who  kept  himself  a  courant  with 
the  studies  of  others  in  the  same 
field.  Thus  the  oculist  became  an 
authority  upon  everything  per- 
taining to  the  eye,  the  gastrolo- 
gist  to  the  stomach,  and  the  proc- 
tologist to  the  rectum,  and  the 
man  who  treated  every  subject 
with  equal  superficiality  was  re- 
garded with  distrust,  at  first  by 
the  profession,  then  by  the  laity. 

The  surgeon  symbolized  the 
first  departure  from  this  concep- 
tion of  the  specialist.  The  rise  of 
surgical  procedure  during  the  era 
following  Lister  required  that 
men  be  specially  trained  in  the 
use  of  the  knife  and  in  asepsis 
The  method  of  treatment  rather 
than  the  specific  organ  or  part  of 
the  body  here  constituted  special- 
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ization.  The  internist,  too,  be- 
came a  specialist  in  the  same 
sense,  basing  his  claim  to  spe- 
cialization, not  so  much  upon  a 
limitation  of  his  sphere  of  spe- 
cial knowledge  as  upon  his 
greater  knowledge  of  the  whole. 
His  mental  energy  instead  of  be- 
ing concentrated  upon  definitely 
circumscribed  material  is  widely 
dispersed  over  the  whole  field  of 
human  physiology,  chemistry, 
anatomy  and  living  pathology. 
His  only  limitation  was  that  im- 
posed by  other  specialists,  since 
it  was  unnecessary  for  him  to  pos- 
sess more  than  a  superficial 
knowledge  of  the  eye,  ear,  nose 
and  throat,  of  the  skin  or  of  any 
surgical  procedure. 

Thus  the  internist  was  carry- 
ing a  heavy  load  and  was  already 
feeling  the  need  of  a  division  of 
labor  when  the  discovery  of  the 
roentgen  rays  with  their  wide  ap- 
plication to  diagnostic  problems 
opened  another  large  field  of 
medical  study  and  investigation. 
This  was  a  study  which  called 
for  qualities  of  mind  training  and 
temperament  which  the  internist 
did  not  possess,  or  failed  to  de- 
velop, and  for  a  time  the  field 
was  neglected  except  by  physicists 
and  a  few  medical  men  wTith  a 
eenius  for  mechanical  manipula- 
tion. Gradually,  however,  diag- 
nosticians of  the  highest  training 
were  attracted  by  the  glorious 
vista  of  the  roentgen  ray  future 
in  diagnosis  and  became  absorbed 
in  its  study.  And  as  its  possibili- 
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ties  rapidly  expanded  into  proba- 
bilities and  then  into  scientific  ac- 
complishments, it  became  appar- 
ent that  here,  indeed,  was  a  new 
specialty  of  medicine,  one  which 
would  demand  and  reward  the 
undivided  thought  of  the  most 
highly  educated  minds.  And,  as 
we  review  the  history  of  roent- 
genology we  find  that  it  differs 
in  no  sense  from  that  of  other 
human  activities  and  that  its  ad- 
vances have  been  due  to  the  ef- 
forts not  of  the  dillitante,  but  of 
the  specialist. 

We  who  are  gathered  here 
from  all  parts  of  North  America 
believe  that  progress  in  roentgen- 
ology has  but  begun  and  that  as 
the  science  expands  into  greater 
maturity,  the  glorious  achieve- 
ments of  the  past  will  be  credited 
to  its  period  of  infancy.  In  this 
period  barber  surgery  is  repeat- 
ing its  manifestation  in  the  per- 
son of  the  technician  roentgenolo- 
gist. Xot  the  pure  technician  or 
operator  who  fills  a  useful  func- 
tion in  performing  only  non- 
medical duties  in  the  roentgen 
service,  but  the  technician  who 
attempts  through  the  agency  of 
the  roentgen  ray  to  diagnose  and 
treat  disease  of  which  he  has  no 
fundamental  knowledge. 

The  roentgen  therapist  or  diag- 
nostician should  be  as  thoroughly 
trained  in  all  of  the  fundamental 
branches  of  medicine  as  the  sur- 
geon or  internist,  and  must  be  af- 
forded the  same  protection  if  he 
is  to  maintain  a  like  stature.  Yet 
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it  is  not  unusual  to  sec  learned 
professors  of  medicine  or  surg- 
ery, apparently  devoid  of  a  sav- 
ing sense  of  humor  or  the  fitness 
of  things,  seek  the  opinion  of  a 
man  whose  sole  claim  to  medical 
knowledge  is  his  ability  to  mani- 
pulate an  x-ray  switch  board, 
relative  to  such  complicated  diag- 
nostic problems  as  bone  tubercu- 
losis or  pulmonary  cavitation  Or 
the  surgeon  who  will  fearlessly 
attack  a  breast  cancer  following 
the  lymphatic  chains  with  a  skill 
born  of  anatomical  knowledge, 
rely  upon  the  judgment  of  a  com- 
mon school  technician  to  admin- 
ister a  lethal  dose  of  roentgen 
rays  to  the  remaining  cancer 
cells. 

'I  he  writer  believes  that  fail- 
ure to  include  roentgenology  as 
a  specialty  coordinate  with  inter- 
nal medicine  is  an  inherent  and 
fatal  weakness  in  most  of  the 
group  clinics  which  are  being  de- 
veloped in  such  prodigal  numbers 
since  the  war.  For  whether  this 
exclusion  is  prompted  by  neces- 
sity, expediency  or  economy,  it 
makes  impossible  the  attainment 
of  an  ideal  efficiency,  the  avowed 
aim  of  group  medicine.  If  there 
is  need  for  this  new  form  of  or- 
ganization, it  is  founded  upon  a 
demand  for  more  perfect  coor- 
dination of  all  medical  activities 
to  the  end  that  the  interests, 
health  and  lives  of  patients  may 
be  better  safeguarded. 

When,  therefore,  any  motive 
other    than    that    of  efficiency 
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prompts  the  exclusion  of  any  spe- 
cialty, the  group  begins  to  fail 
to  be  a  symbol  of  progress  and 
tends  to  become  merely  an 
agency  for  the  material  better- 
ment of  its  own  members.  The 
usual  group  clinic  is  composed  of 
a  small  number  of  highly  trained 
specialists,  each  with  a  lay  fol- 
lowing which  is  appraised  as  a 
valuable  asset  contributed  to  the 
organization.  Since  the  nature  of 
roentgenological  practice  makes  it 
distinctive  as  a  pure  consulting- 
specialty,  the  roentgenologist  has 
no  lay  following  to  bring  into  the 
group.  He,  if  successful,  must 
derive  his  support  from  a  large 
number  of  specialists  and  general 
practitioners,  and  he  well  knows 
tli at  this  support  would  not  fol- 
low him  into  a  group  clinic.  Nor 
could  he  hope  long  to  remain  con- 
tent with  the  more  restricted 
clinical  opportunities  which  the 
clinic  could  offer  him. 

Hence,  the  group  clinic  is  usu- 
ally impelled  by  expediency  either 
to  eliminate  the  roentgenologist 
entirely  or  to  hire  a  beginner, 
who  through  lack  of  broader  op- 
portunity must  inevitably  find 
himself  laboring  under  a  handi- 
cap on  account  of  his  group  con- 
nection. Thus,  since  a  chain  is 
only  as  strong  as  its  weakest  link, 
the  clinic  begins  its  career  as  a 
new-born  child  with  spinabifida 
or  cleft  palate.  To  exclude  the 
roentgen  laboratory  as  well  as 
the  roentgenologist  would  be  too 
patent  a  confession  of  inadequacy 
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and  each  member  of  the  group  is 
thus  compelled  again  by  expedi- 
ency to  become  his  own  roent- 
genologist. While  this  may  prove 
an  advantage  in  certain  isolated 
instances,  it  surely  does  not  pro- 
mote that  refinement  in  special- 
ization which  is  so  essential  to 
modern  diagnosis.  The  internist 
who  spreads  his  talents  over  too 
wide  a  field  is  in  danger  of  be- 
coming a  dillantante.  If  roent- 
gen diagnosis  becomes  his  hobby, 
all  other  diagnostic  agencies  will 
be  made  subservient  to  it, 
whereas,  if  it  fails  to  become  an 
obsession,  it  will  indeed  be  a 
hobby  which  he  rides  but  does 
not  feed. 

It  is  not  the  writer's  purpose 
to  disparage  the  laudable  efforts 
of  any  specialist  to  keep  himself 
informed  in  roentgenology,  but 
merely  to  emphasize  the  danger 
of  self-deception  in  any  attempt 
to  extend  a  specialty  over  too 
broad  a  field.  For  it  must  be  ap- 
parent to  all  active  practitioners 
that  not  only  internal  medicine 
but  roentgenology  must  be  sub- 
divided if  specialization  prove 
true  to  its  aim  toward  concentra- 
tion of  thought  and  effort.  Who 
among  us  does  not  daily  feel  his 
inadequacy  to  meet  and  solve  the 
infinite  variety  of  medical  and 
surgical  problems  which  is  poured 
into  the  hamper  of  the  busy  x-ray 
laboratory. 

But  if  these  great  specialties 
are  to  be  subdivided  into  smaller 
component  parts,  it  is  even  more. 


essential  to  efficiency  and  prog- 
ress that  the  various  subdivisions 
be  closely  coordinated,  not  only 
with  each  other,  but  with  all 
other  branches  of  medicine  and 
surgery. 

So  long  as  the  evil  influence  of 
competitive  commercialism  tends 
to  guide  the  destiny  of  the  pro- 
fession, such  coordination  is  ad- 
mittedly difficult.  But  if  compe- 
tition can  be  confined  to  scien- 
tific attainment,  then  cooperation 
in  practice,  founded  upon  a  solid 
foundation  of  confidence,  will  be- 
come universal,  because  it  is  es- 
sential to  a  satisfactory  solution 
of  the  intricate  problems  of  mod- 
ern medical  practice. 

If  we  assume  that  some  form 
of  cooperative  medicine  is  to  be 
desired  and  that  group  medicine, 
as  ordinarily  conceived,  only 
partly  meets  the  problem,  it  be- 
comes incumbent  upon  us  to  de- 
vise a  mechanism  whereby  our 
ideals  may  be  attained. 

It  would  seem  almost  self-evi- 
dent that  such  an  attainment  is 
possible  only  through  the  estab- 
lishment of  a  common  clinical 
center  in  each  city  or  community. 
For  the  sake  of  illustration,  let 
us  style  this  the  "Clinic,"  and 
the  organization  housed  therein 
the  "Clinical  Association." 

The  privilege  of  becoming  a 
member  is  open  to  any  doctor  of 
medicine  who  is  strictly  ethical 
in  his  practice  and  who  is  elected 
to  membership  by  the  board  of 
trustees.   By  joining  the  associa- 
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tion  he  does  not  lose  any  of  his 
independence,  hut  may  continue 
to  practice  exactly  as  in  the  past 
if  lie  desires  to  do  so.  lie  is 
merely  required  to  purchase  a 
certificate  of  membership  upon 
which  a  cumulative  annual  divi- 
dend is  paid.  lie  is  also  required 
to  sign  a  pledge  to  avoid  all  un- 
ethical practices  and  to  abide  by 
the  rules  and  regulations  of  the 
association.  Within  the  clinic 
there  is  established  a  fiscal  de- 
partment under  the  headship  of  a 
capable  business  man.  It  is  his 
function  to  manage  the  business 
affairs  of  the  clinic,  including  the 
determination  and  collection  of 
fees  from  those  who  are  treated 
as  association  cases.  The  depart- 
ment has  the  most  modern  facil- 
ities for  keeping  the  accounts, 
rendering  statements,  etc.,  for  in- 
dividual members,  thus  saving 
them  the  expense  of  a  private 
bookkeeper.  Through  his  credit 
associations  he  is  able  to  keep 
members  informed  as  to  the 
credit  standing  of  their  patients, 
so  that  all  charity  work  may  be 
done  knowingly.  The  scope  of 
the  activities  of  this  business  de- 
partment may  be  widened  to  in- 
clude safeguarding  the  invest- 
ments of  members  as  well  as 
those  of  the  association  itself  if 
this  seems  advisable  to  the  trus- 
tees. With  a  membership  of  one 
hundred  or  more,  such  a  depart- 
ment would  not  only  be  self  sup- 
porting,  but  would  be  an  impor- 
tant  contributor  to  the  treasury 
of  the  association. 
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The  division  of  clinical  labora- 
tories thoroughly  equipped  and 
manned  to  do  the  most  refined 
and  dependable  laboratory  work 
of  all  kinds,  should  have  at  least 
two  subdivisions,  chemical  and 
pathological.  The  heads  of  these 
subdivisions  must  be  selected  with 
the  greatest  care  and  paid  ade- 
quate if  not  generous  salaries.  All 
fees  for  laboratory  service  are 
charged  t<>  the  member  requiring 
the  same,  <"nd  a  liberal  discount 
is  allowed  for  their  prompt  pay- 
ment the  first  of  each  month. 

In  the  division  of  roentgenol- 
ogy all  equipment  is  owned  by 
the  association  and  is  kept  in  the 
highest  possible  state  of  efficiency. 
At  least  three  subdivisions  should 
be  provided  for  and  allowed  to 
develop  as  soon  as  the  volume  of 
work  justifies  them.     These  are: 

(1)  Heart    and    lung  diag- 
nosis. 

(2)  Abdominal  diagnosis. 

(3)  Therapy    including  ra- 
dium. 

Other  subdivisions  may  be : 

(4)  Bone  diagnosis,  including 
the  skull  and  sinuses. 

(5)  Urological  diagnosis,  in 
charge  of  an  accomplished  cysto- 
scopist. 

The  financial  policy  should 
provide  that  a  liberal  percentage 
of  the  net  earnings  of  the  de- 
partment shall  go  into  the  asso- 
ciation treasury.  One  roentgen- 
ologist may  be  made  general 
supervisor  to  coordinate  the  ac- 
tivities of  the  various  subdivis- 
ions, but  each  sub-head  should  be 
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the  supreme  authority  over  his 
own  subdivision. 

Each  sub-head  is  expected  to 
make  frequent  visits  to  the 
world's  radiological  centers,  to 
bring  home  successful  ideas  and 
incorporate  them  into  the  daily 
work  of  the  department.  The  ex- 
pense of  such  trips  should  be 
borne  by  the  department  and  the 
duties  of  the  absentee  carried  on 
by  other  workers  in  this  division. 
In  this  way  the  roentgen  ray  de- 
partment will  be  kept  in  the  van- 
guard of  progress.  Just  as  each 
department  head  in  any  great 
mercantile  establishment  is  re- 
quired to  make  his  department  a 
paying  one,  so  will  each  sub- 
division of  roentgenology  be  ex- 
pected to  stand  upon  its  own 
merits.  Since  the  department  is 
conducted  upon  a  strictly  coop- 
erative basis  the  need  or  desir- 
ability of  the  small  inadequate 
private  x-ray  installations  will  be 
eliminated,  and  with  their  passing 
a  great  economic  waste  will  have 
'been  stopped. 

Any  member  of  the  association 
who  prefers  to  make  his  own 
roentgen  examinations  without 
the  assistance  of  the  roentgenolo- 
gist will  be  offered  all  of  the 
facilities  of  the  department  for 
doing  so.  Trained  technicians 
and  operators  will  be  placed  at 
his  service,  and  only  when  the 
advantages  of  roentgenological 
consultations  become  obvious  to 
him  is  he  under  the  slightest 
moral  or  other  obligation  to  re- 


sort to  them.  Thus  the  roent- 
genologist will  be  placed  entirely 
upon  his  merit  and  roentgenology 
as  a  diagnostic  specialty  will 
stand  or  fall  according  to  the 
ability  of  the  roentgenologist  to 
make  himself  indispensable.  Are 
there  any  here  who  would  ques- 
tion that  ability,  if  he  is  given 
such  a  fair  and  unprejudiced  op- 
portunity ? 

A  highly  important  feature  of 
the  roentgen  department  is  the 
plate  reading  room.  The  ap- 
pointments here  should  be  such 
as  will  invite  liesurely  relaxation 
on  the  part  of  visiting  doctors. 
Here,  in  a  quiet,  spacious  room, 
out  of  immediate  contact  with 
patients,  but  with  their  clinical 
problems  visualized  before  them 
in  the  roentgenogram,  men  will 
be  encouraged  to  discuss  their 
cases  freely  and  confidentially  to 
the  common  advantage  of  them- 
selves, their  patients  and  their 
confreres. 

One  of  the  obvious  advantages 
of  group  medicine  is  the  free 
interchange  of  ideas  between  va- 
rious specialists,  the  fee  therefor 
being  controlled  by  one  man  and 
paid  in  one  sum. 

In  the  association  which  we 
are  now  considering  such  a  com- 
posite fee  is  determined  by  the 
business  manager,  perhaps  with 
the  advice  of  the  referring  physi- 
cian. Specialists  to  whom  clinic 
cases  are  referred  are  elected  by 
stockholders  after  having  been 
nominated  by  the  trustees.  Since 
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the  reputation  of'  (lie  organiza- 
tion is  at  stake,  great  care  must 
be  exercised  in  the  naming  of 
these  specialists.  The  trustees 
must  be  sure  thai  their  training 
and  experience  has  been  of  the 
best.  Higher  specialization  is  en- 
couraged and  made  possible. 
Thus  a  member  may  practice  gen- 
eral surgery  outside  the  clinic, 
!)■  t  be  designated  a  specialist  in 
brain  surgery  within  the  clinic. 
Is  it  inconceivable  that  he  may 
soon  develop  such  a  reputation 
as  a  brain  surgeon  that  he  can 
confine  his  work  to  this  higher 
specialty,  a  consummation  never 
to  have  been  achieved  except 
through  such  an  organization's 
support  ? 

Let  us  now  recapitulate  the  ad- 
vantage of  cooperative  or  com- 
munity practice  as  compared  with 
group  practice. 

i.  The  former  does  not  ex- 
clude the  general  practitioner,  but 
offers  him  the  same  clinical  fa- 
cilities enjoyed  by  the  specialist, 
who  needs  no  greater  advantage 
than  that  afforded  by  his  more 
intensive  knowledge. 

The  community  association 
may  be  joined  without  fear  of 
compromising  affiliations  because 
the  individual  loses  none  of  his 
freedom  of  action,  none  of  his 
personal  prestige  with  the  pub- 
lic, none  of  his  financial  inde- 
pendence. 

3.  Tn  the  community  associa- 
tion, the  specialist  is  not  required 
to  "pool"  hh  knowledge  and  his 
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skill  or  any  part  of  his  income 
with  that  of  other  specialists. 

4.  Yet  the  organization  pro- 
vides an  adequate  mechanism  for 
pooling  the  knowledge  and  skill 
and  all  of  the  facilities  of  its 
members  in  selected  cases.  And 
a  single  fee  to  cover  this  com- 
bined service  may  be  collected 
by  the  business  department  and 
equitably  pro-rated  among  those 
participating. 

5.  When  the  need  of  a  com- 
bined service  has  been  met,  the 
patient  returns  to  his  original 
physician  for  treatment  and  man- 
agement and  the  organization  has 
no  further  concern  in  the  case. 

6.  All  clinical  facilities  are 
the  property  of  the  members  and 
may  be  used  by  them  subject 
only  to  the  rules  and  regulations 
of  the  association. 

More  concisely,  the  purposes 
of  the  association  may  be  defined 
as  follows : 

(  t  )  To  establish,  maintain 
and  operate  clinical,  pathological, 
medical,  surgical,  research  and 
other  laboratories  and  facilities, 
as  well  as  hospitals,  necessary  or 
desirable  for  the  diagnosis  and 
treatment  of  disease. 

(2)  To  create  a  cooperative 
organization  of  duly  qualified 
and  experienced  physicians  and 
surgeons  representing  as  near  as 
may  be  the  various  branches  and 
requirements  of  medicine,  sur- 
gery, and  disease  prevention,  with 
a  view  to  the  greatest  conven- 
ience, facility,  and  certainty  in 
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the  diagnosis  and  correct  treat- 
ment of  disease,  and  of  securing 
the  advantage,  when  needful,  of 
the  combined  judgment,  skill  and 
attention  of  the  associated  mem- 
bers, through  which  each  share- 
holder hereunder  may  more  ef- 
fectively conduct  his  practice  of 
medicine  or  surgery,  and  under 
which  each  will  secure  the  maxi- 
mum advantages  of  "group 
medicine"  without  the  loss  of 
individuality  in  the  practice  of 
Hs  profession. 

(  3  )  To  facilitate  research,  in- 
struction, and  specialized  work 
in  all  branches  of  medicine  and 
surgery. 

14)  To  furnish  accounting, 
credit,  and  other  business  facili- 
ties for  the  shareholders  here- 
under. 

(5)  To  develop  the  science 
of  medicine  and  to  advance  the 
best   interests   and   promote  the 
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welfare  of  the  profession,  and 
particularly  of  the  shareholders 
hereunder. 

A  clinical  association  designed 
to  promote  the  interests,  not 
merely  of  a  few  men,  but  of  all 
of  those  within  reach  of  its  in- 
fluence, must  be  founded  upon 
mutual  confidence  and  actuated 
by  a  spirit  of  cooperation.  Tt 
must  be  constantly  borne  in  mind 
that  the  success  of  any  ethical 
member  of  the  profession  re- 
dounds to  the  credit  of  all.  The 
time-honored  principle  that  the 
physician's  greatest  asset  is  a  well 
satisfied  patient  may  well  be  ap- 
plied to  cooperative  community 
practice.  If  the  public  learns, 
through  experience,  that  in  a 
given  community  the  physicians 
and  surgeons  are  all  working  to- 
gether with  a  single  purpose,  that 
community  will  inevitably  be- 
come a  great  clinical  center. 


* — Read  at  mid-summer  meeting  of  the  Radiological  Society  of  North 
America.   Boston,  June  3,  1921. 
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X-Ray  and  Radium  Technique  in  the  Treatment 
of  Lesions  Involving  Skin  and  Mucous  Membranes 


Walter  A.  Weed,  m.  d. 
Birmingham,  Alabama 


1\/T^  experience  in  the  use  of 
radium  and  the  x-rays  cov- 
ers the  relatively  short  period  of 
five  years.  During  the  first  two 
and  one-half  years  my  treatment 
work  was  done  almost  exclusively 
with  radium,  while  I  used  the 
x-ray  almost  solely  for  diagnos- 
tic purposes.  The  explanation  of 
this  is  that  I  had  been  led  to  be- 
lieve that  radium  was  infinitely 
better  than  the  x-ray  as  a  thera- 
peutic agent  in  the  treatment  of 
malignant  and  allied  conditions ; 
and,  secondly,  I  was  unduly  ap- 
prehensive of  the  danger  of  the 
x-ray.  I  say  this  with  all  due  re- 
gard for  the  potency  of  the  mod- 
ern Coolidge  tube,  and  a  full 
realization  for  harm  when  used 
injudiciously. 

The  results  obtained  with  ra- 
dium were,  on  the  whole,  satis- 
factory, and,  of  course,  improved 
with  experience.  However,  as  the 
volume  of  my  work  increased  I 
found  it  rather  difficult  to  give 
each  individual  case  the  necessary 
time,  especially  as  a  large  number 
of  my  patients  came  from  out  of 
town  without  previous  appoint- 
ment, thus  making  it  necessary 
to  dispense  with  the  treatment  as 
rapidly  as  is  consistent  with 
thorough  work.  Also,  the  per- 
sonal equation  has  much  to  do 
with  the  successful  use  of  either 
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x-ray  or  radium;  and  my  experi- 
ence has  been  that  it  is  almost 
impossible  to  get  an  assistant  to 
whom  one  may  feel  satisfied  to 
turn  over  unreservedly  all  the  de- 
tails of  treatment.  In  fact,  it 
takes  years  of  experience  and  a 
capacity  for  details,  in  addition 
to  an  aptitude  for  the  work  to 
develop  into  a  first  class  radio- 
therapeutist. 

For  these,  and  many  other  rea- 
sons, I  found  it  necessary  to 
either  get  a  larger  quantity  of 
radium,  so  that  I  might  treat  sev- 
eral patients  at  one  time,  or  else 
use  some  auxiliary  treatment 
in  conjunction  with  the  radium 
that  I  had.  Furthermore,  I  had, 
in  the  meantime,  conceived  the 
idea  that  possibly  the  varying  re- 
sults obtained  by  the  separate  use 
of  the  two  agents,  radium  and 
x-ray,  w  ere  due  mainly  to  varia- 
tions of  technique.  That,  the 
disastrous  results  obtained  with 
the  early  use  of  the  x-ray  had 
made  us  over  cautious,  and,  con- 
sequently, we  were  not  giving 
sufficient  dosage.  Also,  I  could 
see  no  reason  why  both  agents, 
if  need  be,  could  not  be  used  over 
the  same  area  when  treating  les- 
ions in  which  the  skin  and  mu- 
cous membrane  were  already  in- 
volved ;  and  that  too  high  volt- 
age, too  much  filtration,  and  in- 
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sufficient  length  of  exposure  were 
being  used  in  the  treatment  of 
lesions  involving  the  cutaneous  or 
mucous  surfaces.  The  voltage 
factor  is  varied,  of  course,  ac- 
cording to  the  relative  depth  of 
the  lesion.  The  benefit  that  is  de- 
rived from  radiation,  whether  ra- 
dium of  x-ray,  is  due  to  the  rays 
that  are  obstructed  by  the  tis- 
sues and  absorbed  therein,  rather 
than  to  the  rays  that  pass  beyond 
the  affected  area. 

Consequently,  I  began  very  cau- 
tiously using  the  x-ray  in  con- 
junction with  radium  in  the  treat- 
ment of  surface  lesions.  During 
the  first  year  I  depended  largely 
upon  radium,  as  I  was  more 
familiar  with  its  effects.  How- 
ever, I  gradually  increased  the 
x-ray  dosage  and  decreased  the 
radium  dosage,  until,  at  present, 
I  am  giving  what  I  once  con- 
sidered huge  doses  of  x-ray  along 
with  a  relatively  small  dose  of 
radium.  It  is  now  only  about  one 
year  since  I  worked  up  to  the 
point  of  such  large  x-ray  dosage 
along  with  the  smaller  radium 
dosage,  and  is,  of  course,  too 
early  to  arrive  at  incontrovertible 
conclusions.  Besides,  there  are 
several  points  that  are  at  least 
debatable,  some  of  which  I  will 
mention  briefly. 

In  the  first  place  the  beta  rays 
from  radium  have  a  greater  in- 
hibatory  effect  upon  malignant 
tissue  than  either  the  gamma  rays 
from  radium  or  the  x-rays,  and, 
for  this  reason,  I  have  gone  on 


record  as  favoring  radium  in  the 
class  of  work  under  discussion. 
However,  after  further  observa- 
tion and  thought,  I  am  not  so 
certain  that  my  earlier  impres- 
sion is  entirely  correct.  For,  it  is 
also  true  that  the  gamma  rays 
from  radium,  and  the  x-rays  have 
a  very  definite  and  pronounced 
destructive  effect  upon  malignant 
tissue.  Also,  because  of  the 
abundance  of  the  x-rays  and 
their  more  homogeneous  penetra- 
tion, it  is  possible  to  obtain  a 
more  uniform  irradiation  at  a 
given  depth  below  the  surface. 
Furthermore,  the  results  obtained 
at  my  hands  by  the  combined  use 
of  the  two  agents  have  certainly 
been  as  satisfactory  as  when  I 
used  radium  alone.  So,  taking  it 
all  in  all,  the  relative  merits  of 
the  two  agents  in  certain  acces- 
sible lesions  are,  in  my  mind,  still 
debatable,  and  the  last  word  has 
not  yet  been  said.  This  does  not 
imply  that  either  agent  can,  or 
will  supplant  the  other,  for  the 
man  who  has  radium  at  his  com- 
mand, in  addition  to  a  modern 
x-ray  plant,  can  do  infinitely  bet- 
ter work  than  one  who  has  no 
such  advantage.  This  is  especially 
true  in  treating  lesions  about  the 
eye,  nose,  mouth,  vagina,  etc. 
Also,  in  the  treatment  of  lesions 
in  which  it  is  desirable  to  bury 
radium  beneath  the  surface. 

In  order  to  give  an  idea  of  the 
technique  referred  to  in  this  brief 
paper,  I  should  like  to  relate  a 
few  short  case  histories. 
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Case  Reports 

Mr.  H.  Age  50.  Epithelioma  of  the 
right  inner  canthus  involving  almost 
the  entire  lower  lid,  including  the 
mucous  membrane.  This  would  be 
considered  a  difficult  case  to  treat. 
Adequate  protection  was  given  the 
eye  by  using  a  curved  spoon-shaped 
applicator,  covered  with  rubber.  Treat- 
ment was  given  as  follows:  January 
13,  1920.  As  filter,  one  thickness  of 
flank-leather  was  used  with  45kv.,  10 
ma.,  5  min.,  or  50  ma.  min.  Also  one 
mm.  aluminum  filter  was  used  with 
60  kv.,  10  ma.,  10  min.,  or  100  ma.  min., 
making  a  total  of  150  ma.  min.  On 
January  13,  1920,  a  treatment  with 
50  mg.  of  radium  element  for  two 
hours  was  given.  The  patient  returned 
February  16,  1920,  at  which  time  he 
was  greatly  improved.  The  above 
treatment  was  repeated.  He  returned 
again  March  30  entirely  well  and  with 
a  cosmetic  result  that  was  perfect. 

Mr.  P.  Age  64.  Epithelioma  on  the 
left  temple  region  about  the  size  of  a 
50-cent  piece.  He  had  been  treated 
about  one  year  with  fractional  doses 
of  x-rays  without  results.  May  22, 
1920,  the  following  treatment  was 
given:  A  filter  of  one  thickness  flank 
leather  was  used  with  40  kv.,  10  ma., 
15  min.,  or  150  ma.  min.  Also  a  filter 
of  one  mm.  of  aluminum  was  used 
with  60  kv.,  10  ma.,  15  min.,  or  150 
ma.  min.,  making  a  total  of  300  ma. 
min.  On  May  23,  1920,  100  mg.  radium 
element  (four  25  mg  tubes)  was  ap- 
plied for  one  hour.  He  thus  had  a 
total  of  300  ma.  min.  of  x-rays  and 
100  mg.  hours  of  radium.  He  returned 
on  July  2,  1920,  at  which  time  the 
lesion  was  entirely  healed. 

Mr.  M.  Age  74.  Epithelioma  on  the 
right  cheek  about  one  inch  in  diameter. 
This  growth  was  an  indurated  affair, 
extending  more  than  one  fourth  inch 
above  the  level  of  the  surrounding 
tissues,  and  apparently  of  an  intract- 
able nature.  On  May  29,  1920,  treat- 
ment was  given  as  follows:  One  thick- 
ness flank  leather  filter  was  used  with 
50  kv.,  10  ma.,  30  min.,  or  300  ma  min. 
Radium  element  was  applied  for  two 
hours.  On  July  7  he  returned  for 
further  treatment.  At  this  time  the 
growth  had  almost  entirely  disap- 
peared, and  there  was  no  open  wound 
such  as  one  might  expect  following 
such  intensive  treatment.  The  follow- 
ing treatment  was  given:  A  one  mm. 
aluminum  filter  was  used  with  55  kv., 
10  ma.,  30  min.,  or  300  ma.  min.  One 
hundred  mg.  of  radium  element  at  one- 


fourth  inch  distance  was  used  for  one 
hour.  On  August  24,  1920,  the  tumor 
was  entirely  gone. 

Mrs.  S.  Age  62.  Epithelioma  on  the 
right  cheek  about  %  inch  by  \l/2  inch. 
She  was  treated  as  follows  on  June 
22,  1920:  One  thickness  of  thin  leather 
filter  was  used  with  45  kv.,  10  ma.,  10 
min.,  or  100  ma.  min.  A  one  mm. 
aluminum  filter  was  used  with  50  kv. 
10  ma.,  10  min.,  or  100  ma.  min  A 
two  mm.  aluminum  filter  was  used 
with  60  kv..  10  ma.,  10  min.,  or  100 
ma.  min.,  making  a  total  of  300  ma. 
min.  One  hundred  mg.  of  radium  ele- 
ment was  applied  for  one  hour.  It 
was  practically  well  on  August  3,  1920, 
when  she  returned  for  inspection. 

Mr.  D.  Age  91.  Epithelioma,  about 
three  inches  in  diameter,  involving  the 
entire  right  ear  and  adjacent  tissues, 
apparently  an  entirely  hopeless  propo- 
sition. On  July  1,  1920,  treatment  was 
given  as  follows:  No  filter  was  used 
with  45  kv.,  10  ma.,  10  min.,  or  100 
ma.  min.  A  one  thickness  flank  lea- 
ther was  used  with  50  kv.,  10  ma.,  10 
min.,  or  100  ma.  min.  A  one  mm. 
aluminum  filter  was  used  with  60  kv., 
10  ma.,  20  min.,  or  200  ma.  min.,  mak- 
ing a  total  of  400  ma.  min.  In  addi- 
tion, he  was  treated  with  150  mg.  of 
radium  element,  at  a  distance  of  one 
inch  for  thirty  hours,  making  a  total 
of  4,500  mg.  hours  radium  element. 
On  August  7,  1920,  he  returned  en- 
tirely well,  except  for  one  small  spot 
just  within  the  concha  of  the  ear. 

Mr.  D.  Age  55.  Epithelioma,  about 
one  inch  in  diameter,  of  rapid  growth, 
on  the  dorsal  aspect  of  the  left  hand. 
On  July  10,  1920,  treatment  was  given 
as  follows:  A  one  thickness  flank  lea- 
ther filter  was  used  with  40  kv.,  10 
ma.,  30  min.,  or  300  ma.  min.  One 
hundred  mg.  of  radium  element  was 
applied  for  one  hour.  On  September 
9,  1920,  he  was  entirely  well. 

Mr.  S.  Age  63.  Epithelioma,  about 
one  inch  in  diameter,  under  the  right 
eye.  This  was  a  rather  deep  indurated 
growth.  On  July  21,  1920,  treatment 
was  given  as  follows:  A  one  thick- 
ness flank  leather  filter  was  used  with 
35  kv.,  10  ma.,  10  min.,  or  100  ma.  min. 
A  one  mm.  aluminum  filter  was  used 
with  45  kv.,  10  ma.,  20  min.,  or  200 
ma.  min.,  making  a  total  of  300  ma. 
min.  One  hundred  mg.  of  radium  ele- 
ment was  used  for  three  hours.  The 
patient  returned  on  September  10, 
1920,  for  inspection  and  was  found  en- 
tirely well. 
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Mrs.  H.  Age  48.  Epithelioma  involv- 
ing the  right  upper  lip.  On  July  24, 
1920,  treatment  was  given  as  follows: 

0  one  thickness  flank  leather  was 
used  with  45  kv.,  10  ma.,  20  min.,  or 
200  ma.  min.  A  one  mm.  aluminum 
filter  was  used  with  50  kv.,  10  ma.,  20 
min.,  or  200  ma.  min.,  making  a  total 
of  400  ma.  min.  One  hundred  mg.  of 
radium  was  applied  for  one  hour.  On 
September  12,  1920,  the  patient  was 
entirely  well. 

In  all  these  cases,  a  skin-target 
distance  of  approximately  seven 
inches  was  used. 

From  the  above  reports  the  fol- 
lowing facts  are  evident. 

1.  That  the  x-ray  dosage  is 
much  larger  than  that  generally 
used. 

2.  That  the  radium  dosage 
alone  is  entirely  too  small  to  pro- 
duce definite  results. 

3.  Whether  or  not  the  short 
radium  exposure  aided  materially 
is  not  known. 

4.  That  the  results  are  satis- 
factory, and  were  obtained  quick- 
ly, with  a  minimum  amount  of 
time  consumption  to  both  opera- 
tor and  patient. 

5.  That  no  attempt  has  been 
made  to  standardize  the  technique 
with  respect  to  the  bearing  that 
voltage,  milliamperage,  filtration, 
and  length  of  exposure  have  upon 
the  lethal  dose. 

6.  That  nothing  has  been 
brought  forth  to  determine  the 
superiority  of  either  agent  in 
lesions  that  are  accessible  to  both. 

The  cases  reported  are  typical 
of  scores  of  others  that  I  have 
treated  within  the  past  year,  and 

1  am  quite  positive  that  I  am 
getting  just  as  good,  if  not  bet- 
ter,   results    by    the  combined 


method  of  treatment  as  when  I 
used  radium  alone.  Also,  in  no 
case  has  there  been  any  untoward 
result  from  treatment,  and  the 
healing  process  has  been  unusu- 
ally rapid.  I  hope  within  the 
next  few  months  to  arrive  at 
more  accurate  conclusions  with 
reference  to  standardization  of 
technique  in  the  treatment  of  sur- 
face lesions. 

I  have  made  no  attempt  to  dis- 
cuss the  necessity  of  raying  the 
contiguous  glands,  for  this  is  a 
matter  with  which  all  of  you  are 
familiar.  So  far  as  the  surface 
is  concerned,  we  are  here  dealing 
with  normal  skin  and  an  ery- 
thema dose,  and  not  with  dis- 
eased skin  and  a  lethal  dose. 

In  conclusion,  I  should  like  to 
mention  the  value  of  thermo- 
coagulation as  a  preliminary 
measure  in  the  treatment  of  sur- 
face lesions,  in  which  it  is  ad- 
visable to  remove  more  or  less 
tissue  before  using  x-ray  or  ra- 
dium, and  to  bring  to  your  atten- 
tion the  multiple  needle  method 
that  I  improvised  for  my  own 
use.  The  greatest  trouble  that  I 
have  encountered  in  using  thermo- 
coagulation has  been  the  pain  in- 
cident to  the  operation  as  it  is 
usually  done.  By  anesthetizing 
the  part,  and  using  two  sets  of 
connected  needles  for  the  two 
poles,  the  operation  is  made  both 
painless  and  bloodless.  It  is  thus 
possible  to  remove  any  amount 
of  tissue  desired,  and,  in  my 
opinion,  is  the  best  method  at  our 
command. 
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X-Ray  Diagnosis  of  Osteomyelitis 

N.  J.  NessAj  m.  d. 
Sioux  Falls,  S.  D. 


'\7'-\\A\  diagnosis  of  osteomye- 
litis  is  not  amenable  during 
the  active  stage,  as  it  can  only  be 
made  when  the  disease  has  be- 
come more  or  less  chronic,  in 
fact,  there  are  usually  no  definite 
radiographic  findings  during  the 
first  ten  days. 

In  reviewing  the  anatomy  of 
bone,  we  recall  that  it  consists  of 
a  marrow  cavity,  containing  the 
medullary  fat,  the  blood  and 
lymph  vessels  as  well  as  the 
nerves.  Then  we  have  the  cortex, 
or  the  dense  hard  bone  surround- 
ing the  marrow  cavity,  which  in 
turn  is  covered  by  a  strong  fib- 
rous sheath,  called  periosteum. 
When  an  inflammatory  process 
involves  the  marrow,  it  is  called 
a  myelitis,  whereas,  if  the  cortex 
only  is  involved,  we  term  it  ostei- 
tis, and  when  the  same  applies  to 
the  periosteum  it  is  called  a  per- 
iostitis, but  when  they  are  all  in- 
volved simultaneously,  it  is  an 
osteomyelitis. 

The  nature  of  the  organism 
causing  the  disease  may  vary,  but 
the  end  result  is  always  the  same, 
provided  the  infection  is  of  suffi- 
cient severity  and  duration. 

The  portals  of  infectious  entry 
in  osteomyelitis  are  recognized  as 
hematogenous,  lymphoid  and  di- 
rect.  The  two  former  may  arise 
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in  the  shaft  beneath  the  perios- 
teum, or  in  a  joint  space,  while 
the  latter  or  direct,  is  carried  in 
from  the  outside,  as  seen  in  pene- 
trating wounds  and  compound 
fractures. 

The  hematogenous  and  lym- 
phoid type,  as  seen  in  myelitis, 
attacks  the  medullary  canal  by 
way  of  the  nutrient  vessels,  the 
infection  traveling  rapidly  up  and 
down  through  the  soft  structure 
and  is  usually  limited  within  the 
bone,  with  no  involvement  of  the 
cortex  and  periosteum. 

In  periostitis  and  osteitis  the 
infection  becomes  lodged  beneath 
the  periosteum.  It  is  more  or  less 
limited  in  action  and  has  a  lesser 
tendency  to  spread.  When  the  in- 
fection originates  within  a  joint 
space,  there  usually  results  an  ex- 
tensive destruction  of  the  articu- 
lation surfaces,  which  may  per- 
meate the  same  and  proceed  to 
destroy  the  cancellous  area  in  the 
head  of  the  bone,  but. usually  has 
a  slow  tendency  to  proceed 
throughout  the  medullary  cavity. 

In  compound  fractures  and  in 
penetrating  gun  shot  wounds,  the 
infection  is  carried  directly  to  the 
medullary  canal,  as  well  as  to  the 
loose,  exposed,  bony  fragments 
present,  so  that  all  the  bone  struc- 
ture becomes  involved. 
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The  bone  changes  which  occur 
in  osteomyelitis  are  destructive  as 
well  as  reproductive,  at  one  and 
the  same  time ;  and  x-ray  diag- 
nosis is  made  by  the  variation 
present  in  these  two  processes, 
remembering  that  bone  reproduc- 
tion does  not  take  place  before 
nature  is  getting  a  mastery  of  the 
situation  and  that  destruction  is 
present  both  during  the  acute  and 
chronic  stages. 

Normal  bone  is  pierced  by 
numerous  so-called  Haversian 
canals,  which  are  in  direct  com- 
munication with  the  marrow- 
cavity,  and  you  can  readily  un- 
derstand how  a  medullary  infec- 
tion can  and  will  enter  these 
canals.  When  this  takes  place  we 
soon  find  evidence  of  bone  de- 
struction along  these  same  Haver- 
sian canals,  which,  finally  by  their 
tortuous  ramifications,  will  event- 
ually surround  completely  a  por- 
tion of  normal  bone,  and  thus  de- 
vitalize it  and  produce  the  forma- 
tion of  a  sequestrum. 

The  cortex  may  also  be  pierced 
at  one  or  more  places,  leaving 
areas  of  normal  bone  between 
and  the  rapidity  of  this  change, 
together  with  the  formation  of 
sequestrae,  is,  of  course,  depend- 
ent on  the  virulence  of  the  infec- 
tion. This  is  an  important  factor 
to  remember  in  the  differential 
diagnosis  of  malignancy,  as  in 
the  latter,  when  of  the  destructive 
type,  never  do  we  find  interming- 
ling areas  of  normal  bone  and 
neither  does  the  cortex  destrov 


in  part,  but  instead  completely,  as 
a  whole. 

Remember,  that  as  long  as 
there  is  no  destructive  bone  pro- 
cess present  the  radiograph  must 
of  necessity  be  negative,  although 
an  active,  acute  and  virulent 
osteomyelitic  infection  may  exist, 
and  one  must  always  take  stock 
of  the  clinical  history  and  symp- 
toms before  making  a  final  radio- 
graphic interpretation. 

Chronic  osteomyelitis  manifests 
itself  by  a  beginning  bone  repro- 
duction at  the  edge  of  the  infec- 
tion, due  to  the  irritation  or  the 
stimulation  at  this  point,  which 
means  that  new  bone  will  follow 
the  edge  of  the  infection  as  well 
as  deposit  on  bone  shafts,  suffi- 
ciently so  as  to  give  an  appear- 
ance of  bone  expansion,  which, 
however,  under  close  inspection, 
reveals  itself  as  an  external  bone 
deposit. 

Sometimes  the  medullary  cavity 
becomes  obliterated  through  this 
same  process,  or  a  bone  shaft 
becomes  thickened  and  irregular 
in  contour  with  areas  of  increas- 
ed and  decreased  density  through- 
out. 

To  recapitulate,  the  following 
statement  holds  true,  that  in  acute 
osteomyelitis  there  is  bone  de- 
struction with  but  little  bone  re- 
production, whereas,  in  chronic 
cases  the  reverse  is  preset  it. 

You  will  thus  understand  that 
the  x-ray  plate  in  osteomyelitis  is 
not  a  definite  one,  as  it  may 
show  shadows  representing  one 
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or  more  of  the  following  changes 
such  as  increased  or  decreased 
density,  areas  of  destruction  or 
bone  necrosis,  areas  of  bone  re- 
production, enlargement  of  bone 
with  irregularity  in  outline,  and 
the  presence  of  sequestra  and  in- 
volucrum. 

The  forms  of  osteomyelitis 
thus  far  considered,  represent  the 
pyogenic  infections;  and  before 
closing  I  will  mention  briefly  a 
constitutional  bone  infection, 
which  is  quite  frequently  seen, 
namely  syphilis. 

This  usually  manifests  itself 
by  being  existent  in  -  multiple 
bones,  and  the  clinical  symptoms 
are  rather  mild,  when  compared 
to  the  apparent  pronounced  path- 
ology shown  on  the  x-ray  plate. 
If  the  luetic  infection  is  perios- 
teal, as  so  frequently  seen  on  the 
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tibia,  the  bone  deposit  is  par- 
allel to  the  shaft  along  the  anter- 
ior border,  producing  the  so- 
called  saber  deformity.  In  the 
acute  stages  the  periostitis  shows 
as  multiple  distinct  laminae  laid 
down  upon  the  old  cortex,  and 
has  a  lacy  appearance,  whereas, 
the  chronic  form  has  the  dense 
condition  as  above  stated. 

In  conclusion,  I  wish  to  state 
that  the  x-ray  study  of  osteomye- 
litis should  always  be  associated 
with  the  patient's  clinical  history, 
to  better  aid  the  roentgenologist 
in  a  true  interpretation  of  the 
various  densities  which  a  radio- 
graph may  present. 
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Pathology  and  Etiology  of  Cancer 


Burton  T.  S 
Buffalo,  1 

Introduction 

r  I  ^HIS  paper  is  based  largely 
upon  material  received  at 
the  Pathological  Laboratory  of 
the  State  Institute  for  the  study 
of  Malignant  Disease,  Buffalo. 
X.  V.,  and  is  written  for  the 
surgeon,  from  the  standpoint  of 
the  pathologist. 

The  Buffalo  Institute  was  the 
first  of  its  kind  to  be  established 
in  the  world  for  the  exclusive 
study  of  malignant  disease,  the 
primary  object  being  research  of 
cancer  and  allied  diseases,  and  as 
far  as  I  am  aware,  the  only  in- 
stitution for  exclusive  medical 
research  supported  by  a  state. 

The  Institute  also  offers  to  the 
surgeons  of  the  state,  a  free  diag- 
nostic service  of  pathological  tis- 
sues. Since  this  service  was  in- 
stituted, we  have  received  over 
20,000  specimens.  At  present  we 
are  receiving  from  forty  to  fifty 
daily.  - 

By  the  use  of  the  freezing 
microtome  we  are  enabled  to  re- 
turn a  diagnosis  the  same  day  the 
specimen  is  received,  and  if  re- 
quested, we  gladly  send  a  tele- 
graphic report,  which  means  that 
in  the  majority  of  cases,  the  sur- 
geon in  any  part  of  the  state  can 
receive  his  report  by  this  means 
within  twelve  hours  of  sending 
the  specimen. 


MFSON,  Iff.  D. 

Tew  York 

The  title  of  this  paper,  "Path- 
ology and  Etiology  of  Cancer," 
covers  an  extremely  large  sub- 
ject, inasmuch  as  we  have  come 
to  consider  that  cancer  is  not  a 
single  disease,  but  a  great  group 
of  diseases  which  have  certain 
characteristics  in  common.  For 
example,  we  may  cite  malignant 
disease  in  the  uterus.  Cervical 
malignancy  differs  distinctly  from 
corpus  malignancy  in  regard  to 
etiology",  anatomical  structure  and 
clinical  course,  and  are  as  differ- 
ent as  measles  is  from  scarlet 
fever. 

In  the  time  allotted  we  can 
only  touch  briefly  on  the  most 
salient  points. 

By  the  word  cancer,  we  com- 
monly understand  the  epithelial 
malignant  neoplasms.  These  make 
up  ninety  per  cent  of  malignant 
disease,  but  many  also  include  in 
this  term,  the  connective  tissue 
group  of  malignant  tumors,  the 
sarcomata,  which  nearly  consti- 
tute the  remaining  ten  per  cent. 

Cancer  is  essentially  an  un- 
limited,  disorderly  proliferation 
of  cells.  The  best  known  factor 
in  instituting  this  unlimited 
growth  is  chronic  insult  or  in- 
jury. It  would  also  seem  from 
clinical  observation  and  experi- 
mental evidence,  especially  in  re- 
lation to  the  hereditary  tendency 
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to  malignant  disease  in  the  breast 
of  mice,  that  an  inherited  in- 
stability of  certain  groups  of 
cells  is  also  a  potent  factor  in 
the  development  of  this  disease. 

Probably  every  cell  in  the 
body  has  potentially  the  power  of 
reproduction,  but  the  more  highly 
developed  or  specialized  a  cell 
becomes,  just  so  in  proportion 
does  it  lose  its  power  of  growth. 
I  like  to  think  of  the  cells  in 
which  a  malignant  neoplasm 
originates,  as  being  unstable 
cells,  in  which  continued  insult 
causes  them  to  revert  to  the 
growing  type. 

The  cells  from  which  cancer 
may  spring  may  be  either  ( i ) 
misplaced  embryonic  calls  or 
teratoid  growths;  (2)  benign 
tumor  cells;  (3)  previously  nor- 
mal cells. 

Of  the  tumors  springing  from 
previously  normal  cells,  and  these 
constitute  the  great  majority,  we 
may  distinguish  two  types;  first, 
those  highly  specialized  cells 
which  make  up  the  glandular  tis- 
sues of  the  body,  and  second,  the 
normally  growing  cells,  as  those 
that  constitute  the  epithelium  of 
the  skin  and  non-glandular 
mucous  membranes.  It  is  easier 
to  conceive  that  the  latter  type 
of  cells  which  are  normally 
growing  cells,  might  be  made  to 
grow  a  typically  with  less  stimu- 
lus than  the  highly  specialized 
cells. 

Etiology 

Considering  that  cancer  is  not 
a  single  disease,  but  a  group  of 
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diseases,  it  is  not,  therefore,  pos- 
sible to  have  a  single  etiological 
cause  for  the  entire  group.  The 
most  definite  outstanding  factors 
in  the  causation  of  malignant 
disease  may  be  grouped  under 
four  heads,  namely; 

(1)  Infectious. 

(2)  Mechanical  Injury. 

(3)  Thermic  Conditions. 

(  4  )    Chemical  Influences. 

It  is  often  stated  that  we  do 
not  know  the  cause  of  cancer. 
J  f  we  mean  by  this  that  we  do 
not  know  the  exact  biological 
mechanism  by  which  certain  in- 
fluences stimulate  a  cell  to  take 
on  excessive  unlimited  growth, 
the  statement  is  quite  true. 
Neither  do  we  know  the  exact 
mechanism  by  which  the  toxin 
of  a  specific  organism  kills  a  cell, 
as  in  the  case  of  the  toxin  of  the 
tubercle  bacillus  in  tuberculosis. 
The  trouble  in  cancer  is  that 
there  are  many  and  varied  in- 
fluences which  can  stimulate  a 
susceptible  cell  or  group  of  cells 
to  abnormal  proliferation,  and 
that  any  one  of  these  various  in- 
fluences may  cause  the  biological 
change  in  the  same  type  of  cell 
in  the  same  organ  at  different 
times.  Therefore,  we  must  ac- 
cept that  there  is  not  always  a 
single  specific  cause  for  malig- 
nant growth  comparable  to  that 
which  we  find  in  the  infectious 
diseases  of  known  etiology.  We 
know  that  in  some  cases  the  on- 
set of  the  malignancy  may  be 
brought  about  by  the  continued 
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of  a  papillar  type,  some  of  which 
give  a  typical  histological  picture 
of  carcinoma  and  show  infiltra- 
tion with  the  production  of  me- 
tastases. 

A  similar  condition  is  found  in 
human  beings,  in  which  a  nema- 
tode worm,  the  Distoma  Hema- 
tobium  in  Bilharzia's  Disease,  de- 
posits its  eggs  in  the  mucosa  of 
the  bladder,  causing  in  certain  of 
these  cases  a  malignant  neoplasm 
Carcinoma  of  the  thyroid  in 
fish,  contagious  lympho-sarcoma 
in  dogs,  and  the  infectious  epithe- 
lioma of  cattle,  are  types  found  in 
nature  in  the  lower  animals,  where 
organisms  or  infectious  agents 
seem   responsible    for   the  new- 


action  of  heat,  or  by  certain 
chemical  substances,  by  toxins 
and  metabolic  products  of  organ- 
isms, and  also  probably  by  purely 
mechanical  injury  as  caused  by 
contracture  of  scar  tissue. 

I  wish  to  make  plain  that  dif- 
ferent types  of  malignancy  have 
different  causes,  that  the  same 
type  of  cell  may  be  made  to  grow 
atypically  by  different  influences 
acting  upon  it.  and  that  we  can 
never  hope  to  find  a  single  spe- 
cific cause  for  the  entire  group 
of  malignant  neoplasms. 

In  human  pathology  we  have 
no  outspoken  evidence  of  a  spe- 
cific organism  as  the  causative 
factor,  but  in  experimental  path- 
ology we  have  malignant  lesions 
which  may  be  considered  in  this 
light:  first,  the  chicken  sarcoma 
of  Peyton  Rous,  which  histologic- 
ally is  a  spindle  cell  sarcoma,  and 
which  may  be  reproduced  in- 
definitely by  the  injection  of  a 
cell  free  filtrate,  which  evidently 
contains  an  ultra-microscopic  or- 
ganism, and  which  attacks  the 
cells  of  the  host,  producing  a 
neoplasm. 

A  less  definite  type  is  carci- 
noma of  the  stomach  in  rats,  pro- 
duced experimentally  by  Fibiger 
of  Copenhagen,  by  feeding  these 
rats  with  cockroaches  which  have 
in  their  tissues  the  embryonic 
form  of  a  nematode  worm.  This 
worm  burrows  in  the  mucosa  of 
the  stomach,  and  in  a  certain 
number  of  the  infected  rats,  there 
is  produced  true  tumor  formation 


growths 

Much  more  apparent  is  the  ef- 
fect of  mechanical  injury.  The 
great  majority  of  epitheliomata 
of  the  lip  is  associated  with  pipe 
or  cigar  smoking,  while  malig- 
nant disease  of  the  tongue  is  as- 
sociated constantly  with  ragged 
teeth.  I  might  mention  that  fifty 
per  cent  of  our  tongue  cases  give 
a  positive  YYasserman  reaction, 
thus  showing  association  with 
syphilis,  which  suggests  the  in- 
fluence of  the  toxin  of  an  organ- 
ism in  relation  with  mechanical 
injury. 

Carcinoma  of  the  liver  and 
pancreas  is  intimately  connected 
with  cirrhosis  of  these  organs. 

Cancer  of  the  gall-bladder 
shows  a  remarkable  relation  to 
cholelithiasis,  gall  stones  being 
present  in  ninety  per  cent  of  the 
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cases,  and  probably  five  to  ten 
per  cent  of  cholelithiasis  is  fol- 
lowed by  malignant  disease. 

Epithelioma  of  the  scrotum  in 
chimney-sweeps  and  carcinoma  of 
the  lung  in  stone-cutters  are  other 
well  known  examples.  The  site 
of  predilection  of  malignant  dis- 
ease in  the  stomach  and  intestines 
is  closely  related  to  points  of 
fixation  and  mechanical  injury. 

As  examples  of  the  thermic  in- 
fluence in  the  causation  of  malig- 
nant disease,  we  have  notably  the 
epithelioma  of  the  skin  of  the 
abdomen  in  those  natives  of 
Kashmir  who  wear  the  kangri- 
stove.  Epithelioma  caused  by 
continued  exposure  to  x-ray  or 
following  x-ray  dermatitis,  and 
the  well  known  occurrence  of 
epithelioma  in  scars  from  burns 
are  also  familiar  examples. 

Chemical  influence  is  shown  by 
the  frequency  of  cancer  of  the 
bladder  in  anilin  workers,  epithe- 
lioma of  the  skin  in  paraffin 
workers,  and  experimentally, 
epithelioma  has  been  produced  in 
animals  by  long  continued  injec- 
tion of  coal  tar. 

No  doubt  insult  and  injury  so 
subtle  as  not  to  be  recognized 
grossly,  is  often  offered  to  cells, 
which  may  alter  their  biological 
characteristics  and  institute  that 
process  which  we  recognize  as 
malignant  disease. 

In  dealing  with  the  etiology  of 
cancer  there  are  certain  condi- 
tions so  often  associated  with 
this  disease  that  they  have  been 
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termed  "precancerous  lesions." 
These  might  be  classified  into 
three  groups,  namely: 

First,  those  potentially  malig- 
nant, as  in  Paget's  Disease,  and 
papilloma  of  the  urinary  bladder. 
These  lesions  if  allowed  to  con- 
tinue will  probably  always  pro- 
duce carcinoma. 

Second,  those  conditions  which 
frequently  undergo  malignant 
change,  examples  of  which  are 
papillar  serous  cysts  of  the  ovary, 
over  1  alf  of  which  undergo  ma- 
lignancy, papilloma  of  the  larynx, 
and  especially  chronic  cystic 
mastitis,  thirty  per  cent  of  which 
is  followed  by  cancer  of  the 
breast.  Unhealed  leukoplakia  un- 
dergoes malignant  change  in 
twenty-five  per  cent  of  all  cases, 
while  ten  per  cent  of  hydatid 
mole  is  followed  by  chorion  epi- 
thelioma. 

Third,  those  lesions  which  are 
occasionally  followed  by  malig- 
nancy. This  class  would  include 
the  congenital  papillar  naevus, 
benign  adenomata  of  the  thyroid 
and  breast,  adenomatous  polyps 
of  the  intestine  and  other  similar 
benign  lesions.  No  doubt  in  all 
of  these  cases  chronic  insult  and 
injury  plays  an  important  part  in 
instigating  the  malignant  change. 
Age 

The  importance  of  age  in  the 
etiology  of  malignant  disease  has 
been  given  too  much  significance, 
especially  in  regard  to  its  relation 
to  carcinoma.  While  no  doubt  the 
majority  of  epithelial  cancer  oc- 
curs past  forty,  one  ought  never 
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to  forget  the  fact  that  this  type 
of  malignant  disease  may  occur 
at  any  age.  We  have  amongst 
our  statistics  many  cases  of  car- 
cinoma in  the  twenties  and  even 
earlier.  Whether  it  be  that  can- 
cer is  occurring  earlier  in  life 
than  formerly,  or  whether  we  are 
seeing  more,  the  fact  remains  that 
cancer  of  the  stomach,  cervix,  in- 
testines and  also  other  organs  of 
the  body,  is  being  frequently  met 
with  in  the  early  decades  of  life. 
An  important  factor  in  regard  to 
age  is  the  observation  that  the 
earlier  cancer  occurs  in  an  in- 
dividual the  more  malignant  it 
apparently  is. 

Sex 

The  influence  of  sex  is  largely 
due  to  anatomical  structure  and 
environment  in  the  great  major- 
ity of  cases,  although  it  is  said 
that  in  regions  where  pipe-smok- 
ing is  as  common  with  women  as 
with  men  that  epithelioma  of  the 
lip  does  not  begin  to  occur  as 
frequently  in  the  female  as  in 
the  male.  On  the  other  hand, 
among  certain  of  the  natives  of 
India,  where  both  sexes  chew  the 
betel-nut,  malignant  disease  of 
the  mouth  and  tongue  is  as  fre- 
quent in  the  female  as  in  the 
male. 

An  interesting  point  in  regard 
to  environment  and  customs,  is 
the  fact  that  carcinoma  of  the 
breast  is  second  in  frequency  of 
all  cancer  in  the  women  of  Eng- 
land, occurring  in  eighteen  per 
one  hundred  thousand,  while  in 
Japan  it  occurs  next  to  the  last 


in  frequency,  being  but  1.8  per 
one  hundred  thousand.  The  only 
marked  point  of  difference  in 
custom  in  regard  to  this  condi- 
tion, would  be  the  fact  that  the 
English  women  wear  corsets, 
while  the  Japanese  women  do  not. 
Classification 

Often  considerable  confusion 
exists  in  the  nomenclature  of  ma- 
lignant disease,  due  to  the  classi- 
fication in  some  cases  being  from 
a  histological  viewpoint,  and  in 
other  cases  from  the  clinical. 

We  will  first  consider  a  classi- 
fication based  upon  the  histologi- 
cal findings  and  then  a  classifica- 
tion according  to  the  clinical  types 
and  try  to  correlate  these  types. 
We  have  endeavored  to  make 
this  classification  as  simple  as 
possible. 

Histologically,  epithelial  new 
growths  may  be  classified  under 
three  main  divisions: 

( 1 )  Epithelioma. 

(2)  Adeno-carcinoma. 

(3)  Medullary  or  solid  carci- 
noma. 

The  epitheliomata,  which  take 
their  origin  either  from  the  epi- 
thelium of  the  skin  or  non-glan- 
dular mucous  membranes,  are  dis- 
tinctive from  the  glandular  epi- 
thelial neoplasms.  They  may  be 
conveniently  divided  into  three 
groups : 

( 1 )  Pearl  or  prickle  cell  epi- 
thelioma springing  from  the  skin. 

(2)  Basal  cell  epithelioma 
springing  from  the  epithelium  of 
the  hair  follicles,  or  glands  of 
the  skin. 
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(3)  Mucous  membrane  epi- 
thelioma, which  arises  from  the 
mucous  membranes  covered  with 
stratified  squamous  epithelium,  as 
in  the  cervix,  mouth,  vagina, 
oesophagus,  etc. 

The  adeno-carcinoma  is  a  his- 
tological type  springing  from 
glandular  structures,  and  charac- 
terized by  the  cells,  aping,  more 
or  less,  the  structure  of  the 
glands  from  which  they  spring. 
These  include  usually  duct  and 
papillar  adeno-carcinoma. 

The  term  medullary  carcinoma 
has  been  given  to  those  tumors 
which  histologically  show  solid 
masses  of  growing  epithelial  cells, 
which  do  not  tend  to  differentiate 
themselves  in  gland-like  structure. 

But  at  times  in  medullary  car- 
cinoma groups  of  cells  appear  to 
arrange  themselves  in  such  a 
manner  as  to  form  small  central 
lumina,  thus  showing  some 
tendency  toward  polarity,  and 
this  structure  has  led  to  the  use 
of  such  terms  as  alveolar,  acinar 
or  tubular  carcinoma.  As  a  gen- 
eral rule,  the  nearer  a  cancer  cell 
tends  to  differentiate  itself  to- 
ward the  normal  form,  the  less 
malignant  it  probably  is. 

Thus  is  may  be  accepted,  that 
tumor  cells  which  tend  to  imitate 
the  normal  structure  are  probably 
more  slowly  growing  cells,  and 
tumors  of  this  type  are  thus  less 
malignant.  The  medullary  or 
solid  type  of  cancer  being  com- 
posed of  more  immature  cells 
represents  the  more  malignant 
type. 
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The  classification  of  cancer 
from  the  clinical  type  is  based 
upon  the  appearance  or  other 
gross  characteristics  of  the  neo- 
plasm.  Consequently  we  have : 

(  1  )  Papillar  or  fungoid  car- 
cinoma, characterized  by  papil- 
lary outgrowth  on  surfaces. 

(2)  Infiltrating  carcinoma,  a 
tumor  growth  with  a  tendency  to 
grow  into  the  surrounding  tis- 
sues. 

(3)  Ulcerating  carcinoma, 
which  is  often  but  a  later  stage 

of  the  papillar  or  infiltrating,  but 
may  have  originated  in  an  ulcer 

(  4  )  Medullary  carcinoma,  the 
term  applied  to  the  very  cellular 
soft  varieties. 

(  5  )  Scirrhous  carcinoma,  a 
term  used  where  the  tumor  is  ex- 
tremely hard. 

(6)  Gelatinous  or  colloid  car- 
cinoma, in  which  there  is  a  great 
tendency  to  the  production  of 
mucin,  which  gives  a  jelly-like 
appearance  to  the  cancer. 

It  is  not  always  possible  to 
correlate  the  histological  and  the 
clinical  types,  for  many  of  the 
histological  types  may  appear  in 
any  of  these  clinical  forms.  Pap- 
illar carcinoma,  springing  from 
mucous  membranes  covered  by 
stratified  squamous  epithelium 
are  most  always  mucous  mem- 
brane epitheliomata,  while  those 
springing  from  glandular  mucous 
membranes  are  usually  adeno- 
carcinoma. 

The  infiltrating  type  is  usually 
medullary  or  solid  carcinoma. 
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Scirrhous  cancers  are  charac- 
terized by  an  excessive  amount 
of  connective  tissue  stroma. 

In  epithelial  neoplasms  the 
stroma  is  merely  a  part  of  the 
framework  and  does  not  partake 
of  the  malignancy.  It  is  formed 
by  proliferation  of  connective 
tissue  cells  and  these  cells  have 
a  definite  rate  of  growth.  When 
the  cancer  cells  grow  rapidly, 
they  outstrip  the  connective  tis- 
sue, and  we  have  a  soft  cellular 
or  medullary  carcinoma.  When 
the  cancer  cells  grow  slowly,  the 
connective  tissue  elements  outstrip 
the  cancer  cells,  and  in  this  case 
we  have  a  preponderance  of 
stroma  and  thus  a  scirrhous  car- 
cinoma. But  the  condition  is  evi- 
dently local,  for  it  is  quite  the 
rule  that  scirrhous  cancer  metas- 
tasizes nearly  as  frequently  as 
medullary  carcinoma,  and  very 
often,  the  metastatic  growths  do 
not  show  the  scirrhous  type,  but 
are  bulky  cellular  growths. 

The  gelatinous  type,  frequent- 
ly called  colloid  carcinoma,  is 
characterized  by  a  production  of 
mucin  or  a  degeneration  of  the 
tumor  cells  into  a  mucinous  sub- 
stance, and  histologically  is 
adeno-  carcinoma. 

The  significance  of  these  vari- 
ous clinical  types  may  briefly  be 
summarized  as  follows : 

The  p  a  p  i  1 1  a  r  or  fungoid 
growths  are  usually  comparative- 
ly benign.  They  are  character- 
ized by  late  metastasis  and  it  is 
this  type  of  malignant  tumors  in 
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which  we  may  expect  the  happiest 
results  from  surgical  procedure. 

On  the  other  hand  the  infiltrat- 
ing, ulcerating  and  medullary 
types  are  characterized  by  in- 
filtration in  the  surrounding  tis- 
sue w  ith  early  metastasis. 

Scirrhous  carcinoma,  as  men- 
tioned above,  is  usually  charac- 
terized by  slow  growth  and  is 
the  type  usually  seen  in  older 
people. 

Gelatinous  carcinoma  has  little 
tendency  to  metastasis,  but  has 
marked  invasive  characteristics, 
penetrating  into  the  muscular 
walls,  and  in  the  case  of  the  in- 
testines and  gall-bladder,  where 
it  is  most  commonly  found,  it 
becomes  extensively  disseminated 
throughout  the  peritoneal  cavity. 

The  different  types  of  epithe- 
lioma have  their  distinct  clinical 
differences,  which  may  be  briefly 
stated  as  follows :  the  basal  cell 
epithelioma  occurs  most  fre- 
quently in  the  later  decades  of 
life,  and  is  almost  exclusively 
confined  to  the  regions  above  a 
line  corresponding  to  the  angles 
of  the  mouth.  Metastases  are  ex- 
tremely rare. 

The  prickle  or  pearl  cell  epi- 
thelioma usually  occurs  earlier  in 
life  than  the  basal  cell.  While  the 
great  majority  occur  at  the  orfi- 
ces,  as  the  lip,  vulva,  and  anus, 
and  on  the  penis,  it  may  originate 
anywhere  in  the  skin. 

Metastases  occur  often,  but 
comparatively  late. 
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The  mucous  membrane  epi- 
thelioma springs  from  mucous 
membranes  covered  with  strati- 
fied squamous  epithelium,  and  is 
characterized  by  its  early  occur- 
rance  in  younger  people,  and  by 
its  marked  tendency  to  early  and 
extensive  metastases. 

Metastasis 

As  is  well  known,  metastasis, 
in  epithelial  malignant  growths, 
is  usually  through  the  lymph- 
channels  into  the  regional  lymph- 
nodes,  and  is  accounted  for  by 
the  facility  by  which  epithelial 
cells  grow  into  lymph  spaces. 

Occasionally  tumor  cells  pene- 
trate the  vessel  walls  and  metas- 
tasis in  this  case,  occurs  by  the 
blood  stream,  often  producing 
distant  metastasis  and  carcinoma- 
tosis. 

Apparently  there  are  some  bio- 
logical phenomena  associated 
with  metastases,  for  the  size  of 
the  primary  tumor,  or  the  dura- 
tion of  the  disease,  does  not  al- 
ways determine  their  presence. 
Very    small,    apparently  early 


tumors  of  the  breast,  frequently 
show  extensive  metastases  in  the 
axilla,  while  on  the  other  hand, 
large  tumors  of  relatively  long 
standing,  show  only  hyperplasia 
of  the  lymphnodes,  but  no  in- 
filtration with  malignant  cells. 

In  experimental  cancer  we 
have  found  that  in  definite  strains 
of  transplanted  breast  tumors  of 
mice,  metastases  occur  when 
there  is  some  evidence  of  a  loss 
of  immunity  in  the  animals.  This 
is  evidenced  by  the  appearance  of 
sudden  rapid  growth  in  the 
tumor  mass,  after  a  period  of 
moderate  growth,  and  is  quite 
constant  for  strain.  An  interest- 
ing point  in  this  connection  is  the 
fact  that  we  can  artificially  pro- 
duce, prematurely,  metastases  in 
these  animals,  by  rough  handling 
or  massage  of  the  tumors,  a  sig- 
nificant point  to  have  in  mind 
when  palpating  suspicious  lesions. 

The  presence  of  metastases  is 
of  grave  prognostic  import,  for 
in  the  majority  of  cases  of  ma- 
lignant disease,  the  chances  for 
cure  after  the  primary  tumor  has 
metastasized  are  greatly  reduced 


* — Read  at  meeting  of  American  College  of  Surgeons,  Nebraska  Section, 
Omaha,  March  3,  1921. 
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Oral  Radiography 

IT  is  probable  no  other  particular 
branch  of  radiology  warrants  more 
earnest  consideration  and  conscien- 
tious study,  at  this  juncture  in  the  de- 
velopment of  the  science,  than  oral 
radiography.  Radiology  is  surging 
rapidly  to  the  fore,  but  that  it  may 
not  later  fall  because  of  its  own  short- 
comings, a  supreme  effort  should  be 
made  to  round  out  its  structural 
foundation. 

This  is  a  far-reaching  statement, 
and  it  is  made  with  full  cognizance  of 
the  vast  possibilities  radiology  has 
already  opened  up  for  extended  cer- 
tainty of  service  in  the  scientific  dis- 
covery and  treatment  of  disease. 

But  from  the  fact  that  it  has  in  so 
short  a  time  accomplished  so  much 
arises  an  enormous  obligation  to  avoid 
the  treacherous  consequences  of  acts 
of  omission  as  well  as  commission. 
The  fact  is  oral  radiography  has  been 
sadly  neglected.  No  other  branch  of 
this  specialty  has  furnished  so  rich 
opportunity  and  at  one  and  the  same 
time  has  been  so  grossly  and  wan- 
tonly abused. 

Two  things  appear  with  alarming 
clarity:  one,  that  medical  radiologists 
know  comparatively  little  about  the 


pathology  of  the  mouth;  aid  two, 
mighty  few  dentists  know  enough 
about  the  technique  of  radiology  to 
function  properly. 

There  is  an  old  adage  to  the  effect 
that  the  pot  should  not  call  the  kettle 
black.  Mindful  of  the  wisdom  of  that 
saw,  crimination  and  recrimination 
will  neither  be  indulged  nor  tolerated. 
Whatever  is  said  on  the  subject  from 
either  the  medical  or  the  dental  side 
will  be  absolutely  free  from  that  con- 
temptuous form  of  professional  sui- 
cide. There  shall  probably  be  points 
of  difference.  But  there  is  no  harm 
in  disagreement — rather  progress  most 
often  springs  from  the  bowels  of  dis- 
agreement. And  even  in  disagreement 
man  may  evince  those  little  refine- 
ments and  little  elegancies  which  have 
since  time  immemorial  been  recog- 
nized as  the  mark  of  gentlemen. 

In  the  first  place,  two  matters  of 
vital  importance  must  be  worked  out 
if  the  radiologists  on  the  medical  side 
are  to  fulfil  their  functions,  and  if  the 
dentists  on  their  side  are  to  advance 
in  the  practice  of  their  science  com- 
mensurately  with  public  demand. 
Those  two  things  are:  One,  uniform- 
ity of  nomenclature;  and  two,  stan- 
dardized technique  based  on  a  thor- 
ough understanding  of  mouth  path- 
ology. At  present,  there  is  such  a 
multiplicity  of  terms  describing  iden- 
tical oral  conditions,  and  such  a  pau- 
city of  knowledge  concerning  the 
technique  of  oral  radiology,  that  both 
dentist  and  medical  diagnostician  ex- 
perience keen  disappointment  in  the 
results  obtained. 

There  is  also  so  much  mediocrity 
in  product  that  oftentimes  interpreta- 
tions are  made  from  intra-oral  radio- 
grams which  are  not  in  any  measure 
interpretable  either  because  of  over 
or  under-exposure,  distortion,  or  lack 
of  detail.  There  is,  too,  a  deplorable 
tendency  to  make  dental  radiograms 
with  too  great  a  degree  of  penetra- 
tion, which  results  in  burning  up  the 
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delicate  bone  detail  .so  essential  in 
diagnosing  a  dental  case.  In  such 
cases,  areas  of  residual  infection  in 
the  sites  of  old  extractions  gc  unde- 
tected and  only  gross  lesions  are  ob- 
served. 

These  are  only  a  few  of  the  avenues 
cf  approach  to  the  bigger  problem  of 
the  relation  of  oral  foci  to  systemic 
disease,  a  problem  worthy  the  best 
combined  efforts  of  the  dental  and 
medical  professions.  With  this  as  the 
ultimate  goal,  The  Journal  will  from 
time  to  time,  beginning  with  this  issue, 
print  articles  written  by  reputable  den- 
tists on  the  various  aspects  of  oral 
radiography.  They  will  be  written  by 
such  men  as  Dr.  Frederic  F.  Molt  of 
Chicago,  Dr.  Clarence  O.  Simpson  of 
St.  Louis,  Dr.  William  L.  Shearer  of 
Omaha,  and  Dr.  Howard  R.  Raper  of 
Albuquerque,  New  Mexico. 

Without  being  guilty  of  presump- 
tion, in  view  of  what  has  been  said, 
The  Journal  feels  that  it  may  right- 
fully bespeak  the  sincere  and  intelli- 
gent cooperation  of  dentists  and  radi- 
ologists everywhere  in  the  direction 
indicated. 

Chicago  Roentgen  Society 

OFFICERS  of  the  Chicago  Roent- 
gen Society  for  the  ensuing  year 
are:  President,  Dr.  B.  H.  Orndorff; 
Vice  President,  Dr.  B.  C.  Cushway; 
Secretary,  Dr.  E.  S.  Blaine. 

Canadians  License  Technicians 

AT  THE  recent  meeting  of  the 
Canadian  Radiological  Society 
which  was  held  at  Niagara  Falls, 
Ontario,  a  resolution  of  considerable 
importance  was  passed.  This  reso- 
lution had  to  do  with  relationship  of 
the  Canadian  radiologist  to  the  tech- 
nician. In  so  far  as  possible  they  are 
attempting  to  follow  the  British  plan 
of  licensing  technicians.  The  scheme 
of  the  Canadian  Society  is  to  have  a 


licensing  board  appointed  by  the  so- 
ciety to  which  any  technician  may 
make  application  for  license.  They 
must  then  pass  an  examination  and 
in  addition  to  the  examination  must 
show  two  years  actual  experience 
under  a  competent  medical  radiolo- 
gist. After  the  examination  has  been 
passed  the  technician  receives  a  li- 
cense issued  by  the  license  board  of 
the  Canadian  Radiological  Society. 
This  license  is  active  only  so  long  as 
the  technician  is  associated  with  the 
radiologist.  If  he  should  sever  his 
relationship  with  the  medical  radiol- 
ogist and  attempt  to  establish  a  lay 
laboratory,  his  license  would  immedi- 
ately become  invalid. 

Resolutions  Adopted  by  The 
Radiological  Society  of  North 
America  at  Annual  Meeting, 
Chicago,  becember,  1920. 

WHEREAS,  the  question  of  the 
ownership  of  the  roentgenogram  has 
never  been  definitely  settled,  and 

WHEREAS,  other  points  regard- 
ing the  ethics  and  conduct  of  radiolo- 
gists relative  to  the  disposal  of  their 
roentgenograms,  records  and  reports 
cf  their  findings,  have  never  been 
clearly  outlined;  therefore,  be  it 

RESOLVED,  by  The  Radiological 
Society  of  North  America,  that  it  is 
the  sense  and  judgment  of  this  so- 
ciety, that  all  roentgenograms,  plates, 
films,  negatives,  photographs,  trac- 
ings or  other  records  of  examinations 
are  hereby  declared  to  be  the  exclu- 
sive property  of  the  radiologist  who 
made  them  (or  the  laboratory  where 
they  were  made) ;  and  be  it  further 

RESOLVED,  that  the  ethics  of  this 
society  shall  be  in  full  harmony  with 
the  "Principles  of  Medical  Ethics  of 
the  American  Medical  Association, 
with  the  following  additions,  to-wit: 

The  radiologist  is  hereby  declared 
to  be  a  consultant  in  all  cases  where 
he  is  called  upon  to  examine  patients. 
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The  radiologist  shall  not  make 
known  to  patients,  their  relatives, 
friends  or  guardians,  any  of  his  find- 
ings or  conclusions,  nor  shall  he  de- 
liver to  them  any  of  the  plates,  nega- 
tives, films  or  prints,  unless  expressly 
requested  to  do  so  by  the  physician 
or  surgeon  who  referred  the  patient 
for  examination,  or  is  in  charge  of 
the  case. 

It  shall  be  considered  unethical  to 
advertise  by  circularizing  in  the  medi- 
cal or  lay  press  with  price  lists  or  fee 
tables,  descriptions  or  illustrations  of 
office  apparatus  or  facilities,  or  to  ad- 
vertise by  displaying  signs  stating  the 
medical  specialty;  or  in  the  public 
press,  telephone  directories,  or  city, 
state  or  national  directories,  which 
are  pub-ished  for  general  use. 

It  shall  be  considered  unethical  for 
any  one  to  claim  superiority  in  diag- 
nosis or  treatment,  due  to  some  secret 
process,  method  or  apparatus  held  to 
be  known  only  by  the  claimant. 

American  Roentgen  Ray  Soci- 
ety Meeting 

THE  annual  meeting  of  the  Ameri- 
can Roentgen  Ray  Society  will 
be  held  at  Washington,  D  C,  on 
September  27th,  23th,  29th  and  30th. 
President  Arthur  C.  Christie  calls  at- 
tention to  the  fact  that  the  meeting 
will  be  arranged  this  year  so  that  ap- 
proximately two  days  time  will  be 
given  over  to  the  discussion  cf  therapy 
and  two  days  to  the  discussion  of 
diagnostic  problems.  The  program  is 
now  complete  and  is  made  up  of  men 
cf  the  highest  rank  in  our  own  coun- 
try, as  well  as  from  foreign  countries. 
Dr.  Ledoux-Lebard  of  France  will  de- 
liver the  Caldwell  lecture. 

It  is  extremely  important  that  all 
who  expect  to  attend  make  hotel 
reservation  at  once.  Headquarters 
will  be  at  the  Hotel  Washington. 
Hotel  accommodations  for  members 
and  guests  may  be  arranged  at  the 


Washington  Hotel  and  The  New 
Ebbitt  Hotel.  Requests  for  reserva- 
tions should  be  addressed  to  these 
hotels,  stating  that  accommodations 
are  desired  for  the  meeting  of  the 
American  Roentgen  Ray  Society. 
This  will  assure  reservation. 

State  Medicine 

DEPENDING  on  the  measure  of 
importance  which  they  attach  to 
the  science  of  medicine  as  a  pre- 
ventive agent  cr  curative  factor,  the 
individual  members  of  the  medical 
profession  may,  or  may  not,  find 
solace  in  the  findings  of  the  Commit- 
tee of  the  American  Engineering 
Council  that  the  annual  industrial  or 
economic  loss  in  the  United  States 
from  "preventive  disease  and  death 
exceeds  $3,000,000,000. 

Depending  also  on  their  willingness 
to  meet  the  issue  squarely  in  an  ef- 
fort to  discover  that  practical  plan 
which  will  make  it  possible  for  the 
medical  profession  as  a  socio-economic 
unit  to  fulfill  its  full  purpose,  those 
same  members  of  the  profession  may, 
if  they  will,  discern  the  reason  for 
the  economic  demand  for  some  form 
cf  state  medicine  in  the  fact  just  re- 
cited. As  they  may  also  find  cause  for 
sericus  thought  concerning  the  future 
cf  the  profession  in  the  manner  in 
which  the  committee  in  question  dis- 
posed cf  so  important  a  problem.  One 
of  two  conclusions  is  inescapable,  that 
is,  that  the  committee  did  not  desire 
to  assume  the  responsibility  for  at- 
tempting solution  of  the  problem  set 
up  rr  that  it  is  satisfied  with  the 
present  agitation  looking  to  state 
medicine.  That  is  essentially  true,  be- 
cause the  committee  is  authority  for 
the  statement  that  42,000,000  persons 
lost  350.000,000  days  from  illness  and 
disease  and  non-industrial  accidents 
last  year. 

The  importance  of  this  latter  fact 
beccmes  apparent  when  it  is  known 
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that  42,000,000  persons  constitute  the 
entire  wage  earning  population  of  the 
United  States,  including  every  person 
earning  $5,000  yearly  or  less. 

Stated  conversely,  the  average  an- 
nual loss  to  each  one  of  the  42,000,000 
persons  composing  the  industrial  and 
commercial  fabric  of  the  United 
States  last  year  was  eight  and  one- 
half  days,  from  causes  which  can  very 
largely  be  removed  or  controlled  by  a 
properly  organized  and  administered 
system  of  preventive  medicine. 

That  is  a  big  assumption.  But 
ncthing  less  than  its  comprehension 
and  reduction  to  practical  accomplish- 
ment will  save  the  neck  of  the  medical 
profession  as  a  scientific  complement 
cf  the  bread  and  butter  existence  of 
the  people  of  this  country. 

And  because  this  problem  is  of  such 
magnitude  and  so  vital  to  the  profes- 
sion, as  well  as  the  public,  it  is  not 
something  to  be  discussed  vaguely  in 
the  whispering  gallery  of  idealism.  It 
must  be  met  fearlessly  with  the  com- 
bined acumen  and  sagacity  of  the  pro- 
fession and  some  arrangement  devised 
that  will  be  capable  of  understanding 
by,  and  in  sympathy  with,  the  needs 
and  aspirations  of  42,000,000  wage 
earners  and  their  dependents.  The 
ideals  of  the  medical  profession  must 
be  expanded  from  the  individualistic 
type  of  human  service  to  a  national 
size,  and  coordinated  effort  of  the 
entire  profession  toward  the  accom- 
plishment of  a  national  purpose,  that 
is,  the  public  health,  become  the  new 
vision  which  will  impel  the  individual 
members  of  the  profession  to  its 
achievement, 

Undoubtedly  some  of  these  thoughts 
surged  in  the  mind  of  Dr.  Hubert 
Work,  president  of  the  American 
Medical  Association,  as  he  contems- 
plated  his  presidential  message,  de- 
livered at  Boston  last  June,  for  he 
rssid: 

"Thoughtful  men  believe  that  a 
crisis  threatens  established  prin- 
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ciples,  and  that  physicians  must 
now  earnestly  address  themselves 
to  the  cause  and  prevention  of  dis- 
ease and  disability  as  the  pri- 
mary concept  of  medicine.  If  its 
members  become  piece  workers 
it  may  fail  of  public  appreciation 
as  an  essential  economic  factor 
in  the  preservation  of  national 
wealth,  because  of  a  depreciating 
national  health." 

Dr.  Work  also  emphasizes  the  need 
for  some  inclusive  medical  program, 
as  evidenced  by  his  statement  that: 

"The  art  and  science  of  medi- 
cine is  comprehensive  and  ra- 
tional. It  can  never  be  dogma- 
tized or  restricted,  for  it  com- 
prehends a  knowledge  of  every 
art  and  science  which  may  con- 
tribute to  it,  for  the  single  pur- 
pose of  obviating  the  tendency  to 
death." 

He  also  realized  the  public  demand 
for  preventive  functioning  by  the  pro- 
fession, as  disclosed  in  the  following 
excerpt: 

"The  needs  of  mankind  have 
created  and  developed  the  physi- 
cian, but  we  now  have  progressed 
in  the  curative  art  as  applied  to 
the  relief  of  a  single  organ  as 
far  as  we  may  safely  go  without 
advancing  a  philosophy  of  medi- 
cine applicable  to  a  nation." 

And  that  Dr.  Work  is  convinced  the 
solution  for  the  present  problem  which 
confronts  the  profession  must  be 
based  on  a  practical  philosophy  of 
economics  is  proven  by  his  declara- 
tion that: 

"Medicine  cannot  be  disso- 
ciated from  economics  without 
inviting  the  deterioration  which 
has  come  to  older  civilizations 
whose  histories  have  been  writ- 
ten." 

In  view  of  the  large  picture  of  op- 
portunity for  public  service  and  the 
responsibilities  of  the  medical  profes- 
sion, drawn  by  Dr.  Work,  one  may 
not  accept  his  next  assertion  without 
some  chagrin. 

To  quote  again: 

"Our  scheme  of  governmental 

administration  provides  for  a  sec- 
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retary   of  labor   to   guard  wage 
rights;  a  secretary  of  agriculture 
to  study  animal  husbandry;  a  pub- 
lic health  service  under  a  lay  sec- 
retary   of    the    treasury,  BUT 
THERE  IS  NO  ONE  CHARG- 
ED WITH  CONSERVING  THE 
PHYSICAL  ABILITY  OF  MEN 
TO  DO  A  DAY'S  WORK." 
With  due  respect  to  Dr.  Work's 
position  and  the  well  established  atti- 
tude of  the  American  Medical  Asso- 
ciation on  the  question  of  professional 
obligation,  it  is  somewhat  difficult  to 
harmonize   this   statement   with  the 
balance  of  his  address.  It  would  seem 
that  the  concept  of  the  medical  pro- 
fession is,  or  should  be,  the  conserva- 
tion "of  the  physical  ability  of  men 
to  do  a  day's  work." 

This  is  especially  true  when  one  re- 
members that  labor  has  found  it 
necessary  to  guard  its  wage  rights 
through  organization  independently  of 
and  as  a  means  for  forcing  political 
recognition.  When  one  looks  for  the 
motive  behind  animal  husbandry  and 
discovers  that  in  the  main  the  farm 
vote  is  a  subtle  though  controlling 
influence;  and  when,  as  Dr.  Work  ad- 
mits, one  realizes  that  the  public 
health  service  is  not  now  a  function- 
ing unit  of  the  government.  In  other 
words,  it  has  been  proven  too  often 
to  need  further  demonstration  that  a 
governmental  agency  for  constructive 
effort  must  be  vitalized  constantly 
from  without;  and  that  such  a  unit, 
under  our  form  of  government,  al- 
most always  proves  to  be  more  effica- 
cious as  a  corrective  influence  than 
as  a  power  imbued  with  the  initiative 
demanded  for  the  successful  compre- 
hension of  the  diverse  ramifications 
of  the  public  health  question. 

Believing  that  the  burden  rests  on 
the  medical  profession  to  present  some 
p£m  which  will  ultimately  accomplish 
a  better  condition  of  public  health 
through  intelligent  living  on  the  part 
of  the  public,  and  preventive  measures 
established  and  administered  by  the 


profession  itself,  the  prime  purpose  of 
this  writing  is  to  set  up  the  outlines 
of  a  true  picture  of  the  national,  physi- 
cal and  mental  problem;  to  point  out 
the  trend  of  our  physical  wellbeing; 
to  help  lift  the  curtain  of  uncertainty 
from  the  future  of  the  medical  pro- 
fession, and  to  assist  in  charting  a 
course  which  will  meet  the  urgent 
needs  of  the  social  body  as  by  substi- 
tuting conscious  purpose  for  tradition. 

In  any  comprehensive  study  of  the 
public  health  question,  whether  from 
a  preventive  or  curative  standpoint — 
but  more  especially  the  former — it  is 
absolutely  essential  to  determine 
three  facts  as  the  premise  on  which 
to  rear  the  superstructure  of  an  intel- 
ligent and  inclusive  plan  of  procedure. 
Those  three  facts  are: 

1 .  Distribution  of  nativity  for 
the  purpose  of  affording  com- 
parison of  hereditary  charac- 
teristics and  environmental 
influences. 

2.  Ratio  of  defectives  according 
to  geographical  subdivision 
and  occupational  tendencies. 

3.  Distribution  of  defectives  ac- 
cording to  specific  disease. 

For  this  reason  the  surgeon  gen- 
eral's report  is  a  very  valuable  com- 
pilation. It  gives  the  results  of  the 
first  and  only  comprehensive  survey 
of  our  physical  and  mental  stamina, 
and  furnishes  the  information  with 
which  the  three  primary  facts  can  be 
established.  Notwithstanding  the  fact 
that  the  information  which  the  sur- 
geon general's  report  contains  was 
compiled  for  purely  military  purposes, 
the  medical  profession  enjoys  the  un- 
precedented opportunity  of  using  it 
for  social,  economic  and  medical  ac- 
count, as  by  proceeding  from  the  facts 
which  it  discloses  to  a  better  under- 
standing of  the  relation  which  our 
polyglot  nativity  and  occupational 
'tendencies  bear  to  the  question  of  pub- 
lic health. 
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Acting  on  the  assumption  that  the  member  of  the  medical  profession  to 
medical  profession  will  be  in  entire  study  in  detail  the  conditions  of  the 
accord  with  any  sincere  effort  to  ar-  particular  unit  in  which  he  is  inter- 
rive  at  an  incontrovertible  base  from  ested,  unhampered  by  the  reduction 
which  to  proceed  in  this  matter,  cer-  of  all  the  groups  to  a  single  national 
tain  facts  have  been  taken  from  the  composite  unit.  By  setting  the  data 
surgeon  general's  report  and  are  set  up  in  this  form,  also,  it  is  easy  to 
up  here  for  the  purpose  of  giving  the  make  comparisons  and  draw  conclu- 
prcfession  a  true  picture  of  our  na-  sicns  not  otherwise  possible, 
tional  health  problem.  The  geographi- 
cal units  established  by  the  War  De-  There  is  much  data  for  serious  con- 
partment  have  been  accepted  and  used,  cideration  by  the  thoughtful  members 
and  the  figures  which  follow  are  alio-  cf  the  profession  in  the  figures  given, 
cated  according  to  the  geographical  It  is  hoped  they  will  be  given  the  sin- 
gr  upirgs  fixed  by  the  War  Depart-  cere  study  they  merit  and  that  they 
ment  in  its  examination  of  drafted  will  afford  tangible  benefit  to  those 
men  under  the  selective  service  act.  persons  seeking  honestly  to  bring  the 
The  three  facts  mentioned  as  the  profession  to  a  conception  of  the 
primary  base  of  a  study  of  this  char-  social  problem  it,  and  it  alone,  can 
acter  are  shown  as  to  each  of  the  nine  r-olve  v/ith  that  degree  of  advantage 
geographical  groups,  which  make  it  a  which  will  enhance  materially  the  pub- 
ccmparatively  simple  matter  for  any  lie  welfare. 

Population  stated  in  percentages  of  nativity;  ratio  of  total  defectives  per 
1,000  men,  and  ratio  of  five  principal  defects  per  1,000  men. 

♦  ♦    ♦    ♦  ♦ 

GROUP  I. — Composed  of  states  of  New  Ycrk,  Pennsylvania,  New  Jersey 
and  Delaware. 

Percentage  of  nativity 

Native  White   45    %  Negro    ll/2% 

Austrian  and  Russian   15    %  Canadian    1  % 

German    12^%  Scotch    1  % 

Irish    12^2%  Hungarian    1  % 

Italian    5    %  Scandinavian    ZA% 

Other  Foreign  White   2x/2%   

Mexican  and  West  Indian       2^%  100  % 

Ratio  defects  per  1,000  men 

New  York  502.7  Pennsylvania   500. 

New  Jersey  452.3  Delaware  475.18 

Ratio  of  defectives  by  disease. 

New  York  New  Jersey  Pennsylvania  Delaware 

Tuberculosis   27.06  22.26  22.08  15.02 

Venereal   29.77  34.99  36.48  77.21 

Cardio-Vascular   41.05  30.88  32.83  24.82 

Developmental   36.20  35.10  32.77  57.76 

Nervcus  and  Mental  Disorders  14.8  10.87  14.62  9.75 

♦  ♦    ♦    ♦  ♦ 

GROUP  II. — Composed  of  states  of  Maine,  New  Hampshire,  Vermont, 
Connecticut,  Rhode  Island  and  Massachusetts. 

Percentage  of  nativity 

Native  White   42^%  German    4  % 

Canadians    15    %  Italian    3  % 

Irish    15    %  Scotch   2  % 

Austrian  and  Russian   5    %  Scandinavian   2  % 

Other  Foreign  White   5    %  Negro    2  % 

English    v/2%   

100  % 
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Ratio  defects  per  1,000  men 

Maine   563.61  Vermont   613.19 

New   Hampshire  505.28  Connecticut   507.89 

Rhode  Island  640.48 

Ratio  of  defectives  by  disease. 

Maine      N.  H.       Ver.       Conn.      R.  I. 

Tuberculosis   31.47       17.36       27.72       27.63  40.18 

Venereal   23.74       18.49       13.03       26.55  27.56 

Cardio-Vascular  55.70       23.63       46.51       34.20  44.33 

Developmental   72.10       59.16       63.33       39.32  112.51 

Nervous  and  Mental  Disorders  25.93       13.54       39.35       14.62  19.63 

♦    ♦    ♦    ♦  ♦ 

GROUP  III. — Composed  of  states  of  Wisconsin,  Illinois,  Indiana,  Ohio 
and  Michigan. 

Percentage  of  nativity 

Native  White   52]/2%  Canadian    2^% 

German   21    %  English    2^% 

Other  Foreign  White   5    %  Negro    2^% 

Austrian  and  Russian   5    %  Hungarian    2  % 


Scandinavian    2^2% 

Irish    2V2% 


Italian    2 


100% 


100  % 

Ratio  defects  per  1,000  men 

Wisconsin   465.03  Indiana   416.99 

Illinois   471.25  Ohio   421.40 

Michigan   467.20 

Ratio  of  defectives  by  disease. 

Wis.        111.        Ind.       Ohio  Mich. 

Tuberculosis   22.76       23.06       24.15       21.46  22.09 

Venereal   20.28       52.69       47.07       41.34  44.54 

Cardio-Vascular   ,  31.06       23.62       22.39       28.32  50.30 

Developmental     28.85       28.65       29.27       25.46  22.52 

Nervous  and  Mental  Disorders   17.46       13.46       14.30       16.31    •  14.48 

♦  ♦    ♦    ♦  ♦ 

GROUP  IV.— Composed  of  states  of  Georgia,  South  Carolina,  North  Carolina, 
Virginia,  West  Virginia  and  Maryland. 

Percentage  of  nativity 

Native  White   60    %  Italian   

Negro    35    %  English  

German    1^2%  Irish   

Other  Foreign  White   1  % 

Austrian  and  Russian   1  % 

Ratio  defects  per  1,000  men 

Georgia   455.78  North  Carolina  453.89 

South  Carolina  422.60  West  Virginia   507.38 

Virginia   604.21 

Ratio  of  defectives  by  disease. 

Ga.      S.  Car.    N.  Car.    W.  Va.      Va.  Md. 

Tuberculosis    24.46       19.93       30.47       17.39       32.10  38.46 

Venereal   135.64      131.32       69.56       52.67       71.21  66.73 

Cardio-Vascular    34.81       25.80       27.41       18.13       31.51  46.58 

Developmental    48.79       42.79       33.41       17,15       33.05  43.43 

Nervous  &  Mental  Disorders  16.72       24.24       25.91       12.97       24.13  26.07 

♦  ♦    ♦    ♦  ♦ 

GROUP  V. — Composed  of  states  of  Florida,  Mississippi,  Alabama,  Ten- 
nessee and  Kentucky. 

Percentage  of  nativity 

Native  White   63    %  Italian    1  % 

Negro   31    %  Irish    1  % 

German   2  %   

Other  Foreign  White   2    %  100  % 
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Ratio  defects  per  1,000  men 

Florida  

 541.60 

427.70 

Mississippi   

 426.21 

Tennessee 

442.40 

Kentucky 

382.10 

Ratio  of  defectives 

by  disease. 

Florida  Miss. 

Ala. 

Tenn. 

Ky. 

  19.15 

24.12 

21.14 

30.83 

31.61 

 163.32 

132.46 

114.67 

65.16 

39.53 

Cardio-Vascular 

  24.42 

21.75 

22.07 

31.10 

18.34 

  44.11 

24.74 

29.57 

51.51 

42.62 

Nervous  and  Mental 

Disorders   13.57 

20.01 

19.48 

24.55 

17.81 

♦  ♦  ♦  ♦  ♦ 


GROUP  VI. — Composed  of  states  of  Texas,  Oklahoma,  Louisiana  and 
Arkansas. 

Percentage  of  nativity 

Native  White   60    %  Austrian  and  Russian  

Negro    25    %  Irish   iy2% 

German   4    %  India,  China  and  Japan   1  % 

Mexican  and  West  Indian.  .    2J/2%  Canadian    1  % 

Other  Foreign  White   iy2%  English    y2% 

Italian    \y2%   

100  % 

Ratio  defects  per  1,000  men 

Texas   402.40  Louisiana    438.9 

Oklahoma   432.70  Arkanssa   384.2 

Ratio  of  defectives  by  disease. 

Texas       Oklahoma  Louisiana  Arkansas 

Tuberculosis    23.03  19.31  27.61  21.47 

Venereal   112.08  85.15  121.40  105.28 

Cardio-Vascular    16.72  16.34  23.86  16.76 

Developmental    28.74  23.31  37.22  26.16 

Nervous  and  Mental  Disorders   12.34  15.45  26.76  14.26 


♦    ♦    ♦    ♦  ♦ 


GROUP  VII.— Composed  of  states  of  North  Dakota,  South  Dakota,  Ne- 
braska, Kansas,  Missouri,  Iowa  and  Minnesota. 

Percentage  of  nativity 


Native  White   55 

German    15 

Scandinavian   10 

Other  Foreign  White   5 

Austrian  and  Russian   4 


Irish 


% 
% 
% 


Negro    iy2% 

Canadian   2  % 

Mexican  and  West  Indian.. 

Scotch   1  % 

India,  China  and  Japan....  J/2% 


3%% 


Ratio  defects  per 

North  Dakota  438. 

South  Dakota  373.2 

Nebraska   386.99 

Ratio  of  defectives 
N.  D.  S.  D 

Tuberculosis   14.30  16.97 

Venereal   18.64  15.60 

Cardio-Vascular   24.46  27.30 

Developmental   12.88  16.99 

Nervous  and  Mental  Disorders.  .  .13.68  17.90 


100  % 

1,000  men 

Kansas   354.35 

Missouri   489. 

Iowa   425.78 

by  disease. 

Nebr..  Kas.  Mo.  Iowa  Minn, 
12.41  19.21  26.18  17.15  18.42 
30.97  30.07  65.24  29.87  24.20 
18.52  18.74  30.71  27.37  27.lT) 
15.67  16.69  34.75  30.11  22.48 
11.21    16.27    17.76    19.59  14.48 
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GROUP  VIII. — Composed  states  of  Montana,  Wyoming,  Nevada,  Idaho, 
Utah,  Arizona,  Colorado  and  New  Mexico. 

Percentage  of  nativity 

Native  White   52^%  Irish    3  % 

Other  Foreign  White   10    %  Mexican  and  West  Indian .      3  % 

English   6    %  Italian    2]/2% 

Hungarian    5    %  Scotch   2  % 

German   5    %  Austrian  and  Russian   2  % 

India,  China  and  Japan....    3%%  Negro    2  % 

Canadian    3^%   

100  % 

Ratio  defects  per  1,000  men 

Montana   456.7  Utah   505.82 

Wyoming   465.03  Arizona   410.01 

Nevada   476.  Colorado   544.97 

Idaho   479.26  New  Mexico  458.22 

Ratio  of  defectives  by  disease. 

Mont.  Wyo.  Nev.    Idaho  Utah    Ariz.  Colo.  N.  M. 

Tuberculosis   13.37    11.90    19.92    16.11    15.68    66.58    57.49  63.54 

Venereal   34.49    23.37    32.96    22.45    19.28    48.20    24.60  67.43 

Cardio-Vascular   26.34    16.29    28.08    29.87    54.60    24.79    26.92  18.51 

Developmental   15.86    19.44    32.51    21.86    32.46    15.19    34.81  34.89 

Nerv.  &  Mental  Disorders  5.56     5.42     3.36     8.26     9.57     4.09    11.93  14.72 

♦    ♦    ♦    ♦  ♦ 

GROUP  IX. — Composed  of  states  of  Washington,  Oregon  and  California. 
Percentage  of  nativity 

Native  White   50    %  Scandinavian   5  % 

Other  Foreign  White   12^%  Italian    5  % 

German   8    %  Scotch   2y2% 

India,  China  and  Japan....    5    %  Austrian  and  Russian   1^% 

Canadian    5    %  Negro    1  % 

Irish   5  %   

100  % 

Ratio  defects  per  1,000  men 

Washington   549.41  Oregon   579.59 

California   583.89 

Ratio  of  defectives  by  disease. 

Washington        Oregon  California 

Tuberculosis   28.19  24.49  47.14 

Venereal   28.93  22.28  27.58 

Cardio-Vascular   68.84  39.90  39.94 

Developmental   29.31  27.18  45.91 

Nervous  and  Mental  Disorders  12.28  12.38  11.75 
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THE  VICTOR-KEARSLEY 
STABILIZER 

THIS  device  means  much  to  the 
roentgenologist,  for  it  eliminates 
a  factor  of  inconsistency  which  is  ex- 
perienced in  the  operation  of  Coolidge 
tubes  on  practically  every  voltage  sup- 
ply circuit. 

This  inconsistency  is  not  due  to  any 
shortcomings  within  the  tube  itself, 
but  rather  to  the  surrounding  condi- 
tions, that  is,  fluctuations  in  the  line 
supplying  the  filament  circuit.  As  is 
well  known,  the  passage  of  current 
through  a  Coolidge  tube  is  dependent 
upon  the  heat  of  the  filament,  and  the 
control  of  amount  of  current  through 
the  tube  is  by  varying  the  heat  of  the 
filament.  An  increase  of  current 
through  the  filament  circuit  means  an 
increase,  of  current  through  the  tube. 

The  operating  range  of  the  Coolidge 
tube  is  at  filament  temperatures  of 
from  2050  C  to  approximately  2300  C. 
Because  of  these  comparatively  nar- 
row limits,  a  slight  change  in  line 
voltage  in  the  filament  circuit  will 
bring  about  a  very  great  change  in 
tube  circuit.  This  explains  why  two 
consecutive  radiographs,  using  the 
same  technique,  are  frequently  so  dif- 
ferent in  diagnostic  qualities  when 
line  voltage  fluctuates. 

The  Victor-Kearsley  Stabilizer  is  an 
instrument  designed  to  maintain  a 
constant  tube  current  over  a  line 
voltage  variation  at  the  filament  trans- 
former. By  its  means  the  heat  of  the 
filament  is  maintained  at  the  required 
temperature  to  permit  a  desired 
amount  of  current  through  the  tube 
Should  a  line  voltage  fluctuation  oc- 
cur,    this     stabilizer  automatically 
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causes  a  change  of  temperature  in  the 
tube  filament,  to  equalize  the  fluctua- 
tion ami  thus  hold  the  tube  current 

constant. 

The  device  is  placed  in  the  high 
tension  circuit,  therefore,  adaptable 
for  use  regardless  of  the  low  tension 
voltage  supply  or  frequency. 

The  range  of  control  is  from  2  ma. 
to  100  ma.  tube  current.  The  setting 
for  the  desired  tube  current  is  made 


NEW  EC 

with  the  insulated  handle  at  the  lower 
end  of  the  stabilizer. 

This  instrument  can  be  used  with 
any  interrupterless  x-ray  apparatus 
and  the  Coolidge  tube.  It  can  be  im- 
mediately cut  out  of  the  high  tension 
system  when  it  is  desired  to  use  the 
regular  Coolidge  filament  control,  as, 
for  instance,  in  fluoroscopy. 

Every  roentgenologist  will  welcome 
this  wonderful  aid  in  his  work.  It  in- 
sures uniformity  in  radiographic  re 
suits  and  will  save  considerable  in 
plate  costs,  also  the  time  consumed  in 
making  additional  exposures.  For 
therapy  it  is  of  vital  importance,  in 
that  it  enables  the  operator  to  make 
his  setting  for  the  desired  current 
and  know  that  the  stabilizer  will  main- 
tain that  current  for  any  period  of 
time.  Its  value  for  administering 
exact  dosage  is,  therefore,  obvious. 

The  main  elements  of  the  stabilizer 
consist  of  the  following: 

1.  A  vibrating  relay,  which  tends 
to  hold  the  filament  current  constant 
regardless  of  change  in  voltage. 

2.  A  limiting  relay,  which  prevents 
heavy  current  surges  through  the  tube 
at  the  time  of  closing  the  x-ray  switch. 

3.  A  fixed  resistance  in  each  re»lay 
circuit. 

4.  A  regulating  mechanism  which 
is  adjustable  by  hand  to  obtain  any 
desired  tube  current  within  the  range 
of  the  stabilizer. 

5.  An  on  and  off  switch. 

SWEET  BRIAR  SCREENS 

A WORD  or  two  concerning  the 
history  of  Sweetbriar  Screens 
may  be  interesting  to  the  average 
radiologist,  perhaps  too  much  inclined 
to  expect  a  great  deal  of  manufactur- 
ers of  various  appliances  and  then  not 
appreciate  the  rendition  of  indefatig- 
able service  in  the  perfection  of  an 
apparatus. 

The  Sweetbriar  Screen  was  de- 
signed by  a  Mr.  Smith,  an  English 
gentleman,   who    completed   his  col- 


lege course  in  England  jusl  a  few 
weeks  after  the  x-ray  was  first  dis- 
covered. Shortly  thereafter,  Mr. 
Smith  came  to  the  United  States  and 
has  been  actively  identified  with  x-ray 
work  ever  since.  He  begun  the  manu- 
facture of  fluorescent  screens  of  plati- 
num-barium-cyanide in  1906.  market- 
ing them  through  dealers  under  such 
labels  as  they  directed.  About  four 
years  ago,  Mr.  Smith  determined  to 
market  his  own  product. 

At  a  meeting  in  Saratoga  in  1919, 
Mr.  Smith  exhibited  some  screens 
having  remarkable  qualities,  in  that 
they  could  be  put  into  developer  or 
fixer  and  be  washed  and  used  again 
without  the  screen  being  in  any  way 
injured.  They  could  also  be  put  on 
the  floor  and  jumped  on  without 
showing  any  marks.  These  screens 
are  extremely  difficult  of  manufac- 
ture, and  the  Sweetbriar  Laboratories 
are  not  yet  prepared  to  place  them 
on  the  market  as  a  regular  product, 
though  it  is  hoped  they  will  accom- 
plish this  in  the  not  too  for  distant 
future. 

The  Sweetbriar  Laboratories  divide 
screens  into  two  classes — those  which 
have  the  calcium  tungstate  mounted 
in  such  a  way  that  it  is  porous,  so  that 
any  drop  of  developer  or  fi.<.er  de- 
stroys the  calcium  tungstate  com- 
pletely through  the  screen  where  it 
touches,  and  those  that  are  so  mounted 
the  mounting  medium  closes  all  pores 
in  such  a  way  that  a  drop  of  developer 
or  fixer  will  destroy  only  such 
particles  of  calcium  tungstate  as  are 
actually  exposed  where  the  drop  falls. 
Screens  of  the  latter  class  are  not  de- 
stroyed and  are  scarcely  injured  by 
developer  or  fixer  if  immediately 
cleaned  off. 

Sweetbriar  screens  are  of  the  non- 
porous  variety.  They  can  be  distin- 
guished from  the  porous  by  their  high 
gloss.  The  filling  of  the  pores  pro- 
duces a  screen  which  is  more  durable 
and  of  slightlv  slower  speed  Sweet- 
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brftt*  Swqtvs  ane  guaranteed  to  have  handle  and  make  better  contact.  They 

absolutely  np  grain.  They  are  usually  are  also  easier  to  clean,  since  they 

ftWjlped  as   folders.    They   are   very  can  be  lifted  from  the  cassette  and 

flexible,  and  in  this  form  are  easier  to  opened  flat  on  a  table. 


WAPPLER  PORTABLE  X-RAY 
UNIT 

RADIOLOGISTS  will  be  interested 
in  the  Wappler  Portable  X-Ray 
Unit,  because  frequently  it  is  neither 
possible  nor  advisable  to  move  the 
patient  to  plant  for  observation  or 
treatment.  With  this  unit,  work  can 
be  done  equally  satisfactorily  in  the 
private  home  and  hospital  ward  as  in 
the  laboratory.  It  is  really  a  bedside 
unit.  It  is  also  so  efficient  as  to  serve 
as  an  auxiliary  unit  at  the  office  when 
other  units  are  busy.    And  for  the 


physician  or  surgeon  inaccessible  to 
an  x-ray  laboratory,  the  Wappler 
Portable  is  an  ideal  unit  for  use  in 
minor  cases.  The  distinction  minor  is 
made,  not  because  the  unit  under  dis- 
cussion is  inefficient,  but  because  in 
cases  of  major  importance,  the  physi- 
cian or  surgeon  prefers  to  refer  his 
patients  to  an  experienced  radiologist 
for  diagnosis  and  treatment. 

The  need  for  such  a  unit  is  great 
and  it  will  add  materially  to  the  rendi- 
tion of  larger  service  by  the  profes- 
sion. 


PATTERSON  OPERATING 
FLUOROSCOPE 


o 


NE   of  the 
ments  in 


distinct  acccmplish- 
x-ray   science,  from 


roentgenologist,  and  now  manufac- 
tured and  sold  by  The  Patterson 
Screen  Company. 

The  advantages  of  The  Patterson 
Operating  Fluoroscope  for  the  busy 


the  equipment  side,  which  may  be  ac- 
credited to  the  necessities  of  war,  is 
the   device   developed   by   a  French 


radiologist  will  occur  without  detail- 
ing them  here.  It  is  sufficient  to  di- 
rect attention  to  the  two  figuics;  and 
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to  say  that  the  weight  of  this  fluoro-  two  when  not  in  use.  When  tilted 
scope  is  but  a  few  ounces.  It  is  ad-  back,  a  piece  of  ruby  glass  auto- 
justed    to   any   head   by    the    elastic     matically  falls  down  in  front  of  the 


bands — the  eye  piece  is  fitted  with 
soft  material,  which  conforms  ig  the 
contour  of  the  nose  and  forehead, 
closing  out  all  external  light,  and  is 
hinged  so  that  it  can  be  tilted  back 
against  the  head,  as  shown  in  figure 


eye  piece  protecting  the  accommoda- 
tion of  the  eyes.  It  is  equipped  with 
a  5-inch  by  7-inch  Patterson  Fluoro- 
scopic Screen  and  protected  by  the 
best  quality  of  polished  and  ground 
lead  glass. 
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A  NEW  METHOD  OF  HOLDING 
THE  FILM  IN  THE  MOUTH 


J.  De'Voine  Guyot,  M.  D. 
Bucklin,  Mo. 


I THINK  that  practically  every  de- 
vice that  has  been  put  on  the  mar- 
ket for  the  purpose  of  holding  the  film 
in  the  mouth  of  the  patient  has  been 
abandoned  in  favor  of  the  old  simple 
finger  method.  I  have  tried  all  I  have 
ever  heard  of  or  have  seen  without 
any  great  degree  of  satisfaction,  and 
I  believe  that  has  been  the  experience 
of  everyone  doing  dental  radiography. 

Recently  I  developed  a  holder  for 
use  with  the  upper  jaw  that  is  giving 
me  a  great  deal  of  satisfaction  and 
has   the  advantage   of  being  cheap, 


G-  Fcfqs  turned  back  io  ho/d 
edge  of  Film.  About '/+ inch 
fold  /s  enough. 


simple  and  permits  the  film  to  be 
placed  in  the  desired  position  before 
inserting  in  the  mouth  and  it  will  stay 
where  it  is  put. 

From  a  heavy  piece  of  sheet  dental 
gutta  percha  make  a  plate  to  conform 
to  the  general  contour  of  the  roof  of 
the  mouth,  allowing  the  margins  to 
project  slightly  (^-inch)  beyond  the 
teeth.  This  can  be  easily  done  if  the 
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material  is  immersed  in  warm  water. 
Trim  the  plate  on  its  posterior  edge 
so  that  it  will  not  impinge  on  the 
tissues  at  the  back  of  the  mouth  and 
cause  gagging.  Turn  back  portions  of 
the  edge  that  was  left  to  project  be- 
yond the  teeth,  and  bend  them  sharply 
against  the  palatal  surface  of  the  plate. 
Two  on  each  side  and  one  in  front 
are  sufficient.  The  intervening 
material  may  then  be  cut  away.  These 
serve  to  hold  the  film  in  place  when 
it's  edge  is  slipped  under  them. 

The  film  is  placed  with  its  edge 
under  one  of  these  turned  back  por- 
tions, the  plate  inserted  in  the  mouth 
and  the  patient  instructed  to  make 
pressure  on  the  centre  of  the  plate 
with  the  thumb  or  finger  while  the 
exposure  is  being  made. 

The  film  will  not  slip  down  or  ro- 
tate and  the  next  film  can  be  easily 
placed  in  its  proper  relative  position, 
overlapping  is  avoided  and  my  patients 
insist  that  it  is  far  more  comfortable 
than  using  simply  the  finger. 

I  have  several  sizes  of  the  plates 
and  am  getting  better  results  with  less 
effort  than  ever  before.  I  am  still 
using,  for  want  of  something  better, 
the  finger  with  the  lower  jaw,  but  am 
in  hopes  that  eventually  something 
better  will  show  up. 

With  the  hopes  that  others  may  find 
this  method  as  useful  as  I  have,  I 
take  pleasure  in  commending  it  to 
you  for  a  trial. 


DEVICE  FOR  MARKING  PLATES 


H.  L.  Bernheimer,  M.  D., 
Terra  Haute,  Indiana. 


FOR  some  time  I  have  been  using 
a  device  for  marking  plates  which 
has  proven  so  simple  and  practical  in 
my  hands  that  a  number  of  my  col- 
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leagues  have  remarked  about  it.  It 
does  away  with  re-handling  of  num- 
bers and  there  is  no  chance  of  losing 
the  numbers,  because  they  are  used 
but-  once.  The  device  is  one  of  the 
old  check  perforators  •  made  by  the 


Fig.  1 — Showing-  the  check  perforat- 
ing- machine  fitted  with  a  track 
which  will  take  a  strip  of  tin  foil 
three  quarters  of  an  inch  wide.  On 
the  left  hand  side  the  foil  has  al- 
ready heen  perforated,  while  on  the  * 
right  hand  side  no  perforation  has 
been  made. 

B.  F.  Cummings  Company  of  Chicago. 
No  doubt,  there  are  others-  on  the 
market  that  will  do  similar  work. 

As  you  will  see  in  Figure  1,  I  have 
added  on  the  base  of  the  check  marker 
a  track  so  that  tin  foil  cut  three-quar- 
ters of  an  inch  wide  is  kept  in  a 
straight  line  while  being  perforated 
with  the  numbers.  Any  length  of  foil 


Fig.  2 — Print  showing  the  appear- 
ance of  the  numbers  on  the  x-ray- 
plate. 
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may  be  used,  so  that  as  many  num- 
bers as  you  wish  may  be  perforated 
on  it.  After  the  perforation  has  been 
made,  the  foil  is  rolled  up  so  as  you 
use  it  all  you  need  to  do  is  to  cut  off 
the  number,  use  it  on  the  plate  and 
then  discard  it. 

A  SIMPLE  METHOD  FOR  KEEP- 
ING EFFICIENT  RECORDS 
IN  ROENTGENOTHERAPY 


J.  Thompson  Stevens,  M.  D., 
Montclair,  N.  J. 

IT  IS,  I  believe,  generally  recog- 
nized that  the  records  kept  in  most 
roentgenotherapeutic  laboratories  are 
totally  inadequate  where  any  great 
degree  of  accurate,  scientific  work  is 
to  be  desired.  I  realize  that  tht 
above  statement  is  not  true  in  all 
cases,  for  I  have  seen  the  records  of 
a  few  of  the  men  which  meet  the 
most  exacting  requirements.  In  my 
own  case,  however,  I  know  that  in 
the  past  my  records  were  at  times 
not  of  much  value,  particularly  when 
several  months  had  lapsed  since  the 
last  visit  of  the  patient.  The  record 
here  offered,  I  think,  will  meet  any 
and  all  requirements  with  entire  sat- 
isfaction. At  a  glance  the  roentgeno- 
therapeutist  can  tell  exactly  what  was 
done  at  the  last  visit  of  his  patient. 

The  chart  is  prepared  upon  a  flexi- 
ble cardboard,  flexible  enough  so  that 
it  can  be  easily  run  through  a  type- 
writer. .Cardboard  was  chosen  as  it 
is  more  resistent  to  repeated  handling 
than  paper.  The  size  of  the  card- 
board is  8%xll  inches.  .Only  one  side 
of  the  cardboard  is  ruled  as  shown, 
the  other  side  is  left  plain  upon  which 
the  history  of  the  case  can  be  typed, 
also  the  physical  findings,  etc.,  and 
the  clinical  course  of  the  case. 

Columns  marked  date  and  area  need 
no  explanation.  .Columns  Tube  and 
App.  mean  tube  and  apparatus.  .All 
who  are  doing  much  roentgenothera- 
peutic work  well  know  that  machines 
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and  tubes  of  the  same  make  often  presume  that  some  of  us  have  records 
vary  within  wide  limits  as  to  their  even  better  than  the  one  I  have  just 
output  in  spite  of  the  fact  that  the  described.  I  am  offering  this  one 
treatment  factors  were  always  the  hoping  that  it  will  help  some  one  to 
same.  Here  tubes  and  machines  are  better  judgment  for  dosages  in  the 
numbered  and  the  apparatus  used  in     future,  and  therefore  to  better  results 

  from  the  patient's  standpoint  as  well 

— ^^-^-^^j-^.^ — as  that  of  the  roentgenotherapeutist 

In  my  hands  this  record  is  easy  to 
keep,  as  well  as  being  the  most  effi- 
cient one  I  have  ever  seen. 


a  given  treatment  is  iccorded  by  num- 
ber in  the  columns  n*«irked  Tube  and 
App. 

Distance  refers  to  focal  distance, 
M.  A.  means  milliamperage  used, 
Voltage  can  be  recorded  either  in 
terms  of  spark-gap  or  direct  voltage 
whichever  method  seems  most  useful 
to  the  roentgenotherapeutist,  Filter  is 
recorded  as  kind  and  thickness  of  fil- 
ter, Time  means  length  of  exposure, 
Reaction  provides  for  a  record  of  tho 
effect  the  rays  had  on  the  skin,  Ope- 
rator provides  for  signature  of  the 
one  who  actually  did  the  work. 

Here  in  my  laboratory  the  cards 
are  filed  in  envelopes  of  proper  size. 
Any  roentgenograms  or  photographs 
taken  before,  during,  and  after  treat- 
ment can  be  cut  and  filed  in  the  same 
envelope.  .The  roentgenograms  must 
be  taken  on  films  for  use  as  just  de- 
scribed. Letters  and  copies  of  let- 
ters regarding  the  case  are  filed  in 
the  same  envelope  along  with  labo- 
ratory and  other  reports  that  one  may 
have. 

In  conclusion  I  wish  to  state  that 
for  the  past  few  months  I  have  never 
been  in  doubt  as  to  exactly  what  the 
patient  had  done  at  his  last  visit,  nor 
have  I  had  to  ask  the  patient  a  ques- 
tion or  two  to  clarify  my  records.  I 


TREATMENT    SAFETY  DEVICE 


EVERY  ONE  who  is  doing  x-ray 
therapy,  and  especially  deep 
therapy,  is  very  much  impressed  with 
the  need  of  some  sort  of  safety  device 
so  that  the  current  can  be  quickly 
shut  off  in  case  of  necessity.  Although 
the  patient  is  constantly  under  ob- 
servation, there  is  frequent  need  for 
stepping  the  current  and  the  patient 
may  not  be  able  to  signal  in  a  satis- 
factory manner,  or  if  it  is  attempted 
the  patient  may  come  in  contact  with 
the  high  tension  wires. 

Dr.  E.  C.  Ernst  of  St.  Louis,  Mo., 
has  installed  a  simple  device  which 
appeals  to  us  as  not  only  accomplish- 
ing the  desires  of  the  radiologist,  but 
as  one  which  will  inspire  the  confi- 
dence of  the  patient,  since  by  the  em- 
ployment of  this  device  the  patient  is 
the  one  who  controls  the  shutting  off 
of  the  current.  This  gives  patients  a 
degree  of  confidence  which  they  do 
not  otherwise  have. 

The  device  is  a  knife  switch  placed 
on  the  wall  in  the  treatment  room, 
and  to  the  handle  of  this  knife  switch 
is  attached  a  string  which  runs  across 
the  room  to  the  patient,  a  loop  being 
fastened  about  the  patient's  finger. 
The  knife  switch  is  set  very  delicately 
so  the  least  movement  on  the  part  of 
the  patient  will  open  it  and  cut  off  the 
current.  The  switch  is  connected  into 
the  primary  circuit  of  the  transformer, 
a  line  being  taken  from  the  control 
board  to  the  switch. 
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A  SIMPLE  METHOD  FOR  THE 
PREVENTION  OF  PUNCTURE 
OF  THE  COOLIDGE  TUBE  BY 
"STATIC"  DURING  DEEP 
THERAPY. 


J.  Thompson  Stevens,  Montclair,  N.  J. 


I HAVE  READ  with  interest  and 
profit  the  article  published  in  "The 
Journal  of  Radiology,"  June,  1921,  by 
Dr.  R.  H.  Stevens  of  Detroit,  Mich., 
and  was  particularly  interested  in  his 
expression  of  his  reasons  for  using 
glass  for  filters.  With  his  type  of 
wooden  tube  stand,  I  believe  that  his 
method  for  protection  of  the  Cool- 
idge  tube  against  puncture  by  means 
of  glass  filters  cannot  be  improved 
upon,  but  for  those  of  us  who  are 
using  the  ordinary  stand,  made  of 
metal  and  glass,  the  method  of  Dr. 
Stevens  would  not  probably  be  as  sat- 
isfactory as  it  has  been  in  his  hands. 

If  glass  in  the  common  American 
made  stand  is  placed  in  the  usual  filter 
slot,  it  will  be  found  that  there  is  a 
metal  support  upon  which  the  lead 
glass  bowl  rests,  which  will  be  left 
uninsulated,  between  the  tube  and  the 
layer  of  glass.  In  my  own  stand,  this 
metal  which  came  into  the  field  was 
a  frequent  cause  of  puncture,  and 
even  before  the  tube  broke  down  the 
glass  of  the  tube  was  discolored,  the 
discoloration  taking  the  form  of  a  ring 
the  position  of  which  was  exactly 
above  the  metal  upon  which  the  lead 


glass  bowl  was  supported.  This  is 
what  I  have  done  and  the  results  have 
been  one  hundred  per  cent  perfect  to 
date.  I  have  punctured  no  tubes  in 
the  last  few  months  since  using  this 
method  and  none  of  the  tubes  are  dis- 
colored. 

I  first  removed  the  lead  glass  bowl 
from  its  support.  A  piece  of  pure 
glass  one-sixteenth  of  an  inch  thick 
of  proper  diameter  was  cut  so  that 
when  the  lead  glass  bowl  was  re- 
placed, the  insulator  glass  was  large 
enough  so  that  it  would  extend  to  the 
outer  edge  of  the  outlet  of  the  lead 
glass  bowl.  This  gives  us  the  follow- 
ing arrangement:  metal  support  for 
lead  glass  bowl  upon  which  is  placed 
the  layer  of  glass,  the  insulator;  and 
finally  the  lead  glass  bowl  is  placed 
upon  the  layer  of  glass  and  clamped 
properly.  Now  the  tube  is  entirely 
surrounded  by  glass,  no  metal  enters 
into  the  field  anywhere.  One  may 
now  use  in  the  usual  filter  slots  either 
aluminum,  copper,  or  glass  to  make 
up  any  desired  filter  in  a  given  case 
with  no  danger  of  tube  puncture  when 
the  metal  filters  are  used.  The  layer 
of  glass  used  as  an  insulator  must  be 
counted  as  a  filter.  Glass  and  one  mil- 
limeter of  aluminum  I  have  found  to 
be  about  equal  in  filter  value.  Glass 
for  insulator  should  be  one-sixteenth 
of  an  inch  thick,  and  in  my  stand,  five 
and  a  half  inches  in  diameter  was 
necessary. 
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The  purpose  of  this  department  is  to  furnish  its  readers  a  succinct 
epitome  of  current  interesting  articles  and  books.  We  will  be  glad  to 
review  articles  which  have  been  presented  for  publication  or  any  manu- 
script or  book  sent  us. 


The  Symptomatology  and  Diagnosis 
of  Foreign  Bodies  in  the  Air  and 
Food  Passages.  Chevalier  Jackson. 
Am.  Jour.  Med.  Sci.,  May,  1921; 
pages  625-661. 

"yHIS  article  is  a  full  and  complete 
discussion  of  the  subject,  covering 
it  in  an  exhaustive  way.  Coming  as 
it  does  from  Dr.  Jackson,  every  one 
knows  that  about  the  last  word  has 
been  said  that  is  possible  in  the  space 
given.  The  paper  is  based  on  a  study 
of  789  cases.  The  following  summary 
is  transcribed,  as  it  gives  the  subject 
in  outline. 


Summary  of  the  Chief  Points  in  the 
Symptomatology  and  Diagnosis  of 
Foreign  Body  in  the  Air  and  Food 
Passages. 

Larynx 

1.  Foreign  bodies  lodged  in  the 
larynx  cause  an  initial  laryngeal  spasm 
which  is  followed  by  more  or  less 
laryngeal  wheezing,  croupy  cough,  and 
a  variable  degree  of  impairment  of 
phonation. 

2.  Pain  in  the  laryngeal  region 
may  be  present  and  is  sometimes  re- 
ferred to  the  ears. 

3.  The  larynx  may  tolerate  a  thin, 
flat  foreign  body  for  a  relatively  long 
period  of  time,  but  the  development 
of  increasing  dyspnea  renders  early 
removal  imperative  in  the  majority  of 
cases. 

Trachea 

4.  Tracheal  foreign  bodies  are  usu- 
ally movable  and  their  movements 
can  usually  be  felt  by  the  patient. 

5.  The  vibrations  may  be  palpated 
and  heard  with  the  stethoscope. 

6.  Cough  is  usually  present  at  once, 
may  disappear  for  a  time  and  recur, 
or  may  be  continuous,  and  may  be  so 
violent  as  to  induce  vomiting. 

7.  Sudden  shutting  off  of  the  ex- 
piratory blast  and  phonation  during 
paroxysmal  cough  is  almost  patho- 
gnomonic of  a  movable  tracheal  for- 
eign body. 


8.  Dyspnea  is  usually  present  and 
is  due  to  the  bulk  of  the  foreign  body 
plus  the  subglottic  swelling  caused  by 
the  traumatism  of  the  shiftings  of  the 
intruder. 

9.  The  asthmatoid  wheeze  is  usu- 
ally present  and  is  often  louder  and 
of  lower  pitch  than  the  asthmatoid 
wheeze  or  bronchial  foreign  bodies. 
It  is  heard  at  the  mouth,  not  at  the 
chest  wall. 

10.  Pain  is  not  a  common  symptom 
but  may  occur  and  be  accurately 
localized  by  the  patient. 


Early  Symptoms  of  Irritating  Foreign 
Body  (such  as  a  peanut-kernel)  in 
the  Bronchus. 

Bronchi 

11.  Initial  laryngeal  spasm  is  al- 
most invariably  present  with  foreign 
bodies  of  organic  nature,  such  as  nut 
kernels,  peas,  beans,  maize,  etc. 

12.  A  diffuse  purulent  laryngo-tra- 
cheo-bronchitis  develops  within 
twenty-four  hours  in  children  under 
two  years. 

13.  Fever,  toxemia,  cyanosis,  dys- 
pnea and  paroxysmal  cough  are 
promptly  shown. 

14.  The  child  is  unable  to  cough 
up  the  thick  mucilaginous  pus  through 
the  swollen  larynx  and  may  "drown 
in  its  own  secretions"  unless  the  of- 
fender be  removed. 

15.  Lung  abscess  rapidly  forms. 

16.  The  older  the  child  the  less 
severe  the  reaction. 

17.  fn  the  early  stages  an  acute 
obstructive  emphysema  is  oresent, 
manifested  by:  (a)  limited  expansion, 
(b)  muffled  tympanitic  percussion- 
note,  (c)  markedly  diminished  or  ab- 
sent breath  sounds  on  the  obstructed 
side,  (d)  many  rales  and  harsh  breath- 
ing on  the  free  side. 

18.  The  radiograph  confirms  these 
signs  by  showing  (a)  greater  trans- 
parency on  the  obstructed  side,  (b) 
displacement  of  the  heart  toward  the 
free  side,  (c)  depression  and  limita- 
tion of  the  diaphragmatic  movement 
on  the  obstructed  side. 
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Symptoms     of     Prolonged  Foreign 
Body  Sojourn. 

Bronchi 

19.  The  time  of  inhalation  of  a 
foreign  body  may  be  unknown  or  for- 
gotten. 

20.  Cough  and  purulent  expectora- 
tion ultimately  result,  although  there 
may  be  a  protracted  delusive  symp- 
tomless interval. 

21.  Periodic  attacks  of  fever,  with 
chills  and  sweats  and  followed  by  in- 
creased coughing  and  the  expulsion 
of  a  large  amount  of  purulent,  usu- 
ally more  or  less  foul  material,  are 
so  nearly  diagnostic  of  foreign  body 
as  to  call  for  exclusion  of  this  prob- 
ability with  the  utmost  care. 

22.  Emaciation,  clubbing  of  the 
fingers  and  toes,  night-sweats,  hemop- 
tysis, in  fact,  all  of  the  symptoms  of 
tuberculosis  are  in  most  cases  simu- 
lated with  exactitude,  even  to  the  gain 
in  weight  by  an  outdoor  regimen. 

23.  Tubercle  bacilli  have  never 
been  found  in  the  Bronchoscopic 
Clinic  associated  with  foreign  body  in 
the  bronchus.  It  was  the  only  ele- 
ment lacking  in  a  complete  clinical 
picture  of  advanced  tuberculosis.  A 
point  of  difference  was  the  rapid  re- 
covery after  removal  of  the  foreign 
body. 

24.  The  erroneous  statement  in  all 
of  the  text  books  that  foreign  body 
is  followed  by  ohthisis  pulmonalis  is 
an  heirloom  of  the  days  when  the 
bacillary  origin  of  true  tuberculosis 
was  unknown,  hence  the  foreign  body 
phthisis  pulmonale  or  pseudotubercu- 
losis was  confused  with  the  true  pul- 
monary tuberculosis  of  bacillary 
origin. 

25.  The  subiective  sensation  of 
pain  may  allow  the  patient  to  localize 
a  foreign  body  accurately. 

26.  Foreign  bodies  of  metallic  or 
organic  nature  may  cause  their  pecu- 
lier  taste  in  the  sputum. 

27.  Offensive  odored  sputum 
should  always  suggest  bronchial  for- 
eign body:,  but  absence  of  sputum, 
odorus  or  not,  should  not  exclude 
foreign  body. 

28.  Sudden  complete  obstruction 
of  one  main  bronchus  does  not  cause 
noticeable  dyspnea  provided  its  fel- 
low is  functionating. 

29.  Complete  obstruction  of  a 
bronchus  is  followed  by  rapid  onset 
of  symptoms. 


30.  The  pleura  is  rarely  involved. 
Rib  resection  fone  for  supposed 
empyema  have  with  one  exception 
-h  :  -.v-;  r. :  rus. 

31.  The  physical  signs  usually 
show  limitation  of  expansion  on  the 
affected  side,  impairment  of  percus- 
sion, and  lessened  transmission  or  ab- 
sence of  breath  sounds  distal  to  the 
foreign  body. 

32.  The  "asthmatoid  wheeze"  may, 
if  present,  be  of  great  diagnostic  value. 
Its  absence,  however,  does  not  nega- 
tive the  presence  of  foreign  body. 

33.  All  cases  of  chest  disease 
should  have  the  benefit  of  a  radio- 
graphic study  to  exclude  bronchial 
foreign  body  as  an  etiological  factor, 
and  negative  opinions  should  never 
be  based  upon  any  plates  except  those 
of  the  utmost  perfection,  that  the  won- 
derful modern  development  of  the  art 
and  science  of  roentgenology  can  pro- 
duce. In  doubtful  cases,  the  negative 
opinion  should  not  be  conclusive  un- 
til a  roentgenologist  of  long  and  spe- 
cial experience  in  chest  work  has  been 
called  in  consultation.  Even  then 
there  will  be  an  occasional  case  calling 
for  diagnostic  bronchoscopy. 

34.  Symptoms  of  pulmonary  ab- 
scess, or  other  lune  disease,  even 
cough,  following  within  a  few  weeks 
of  the  extraction  of  teeth,  cail  for  the 
exclusion  of  foreign  body  in  the  lung. 

Esophagus 

35.  There  are  no  absolutely  diag- 
nostic symptoms  of  esophageal  for- 
eign body. 

36.  Dysphagia,  however,  is  the 
most  constant  complaint,  varying  in 
degree  with  the  size  of  the  foreign 
body  and  the  degree  of  inflammatory 
or  spasmodic  reaction  produced. 

37.  Pain  may  be  caused  by  the 
penetration  of  a  sharp  foreign  body, 
by  inflammation  secondary  thereto, 
by  impaction  of  a  large  object  or  by 
spasmodic  closure  of  the  hiatal  sphinc- 
ter. 

38.  The  objective  sensation  of  for- 
eign body  is  usually  present  but  can- 
not be  relied  upon  as  assuring  the 
presence  of  a  foreign  body,  for  it  is 
present  for  a  time  afteF  the  passage 
of  the  intruder.    ■  _    _  , 

39.  .  All.  of  "  these  yrnptoms  may 
exist,- of tener  in  most  intense  degree, 
from  pre'vioiTs  violent  attempts  at  re- 
moval and  the  foreign-  body  may  or 
may  not  be  present. 
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41).  Fluoroscopic  study  of  the  swal- 
lowing function  with  barium  mixture 
or  capsule  will  give  the  location  of  a 
foreign  body  which  may  not  be  radio- 
paque. 

41.  Anteroposterior  and  lateral 
roentgenograms  should  always  be 
made. 

42.  The  value  of  a  radiograph  after 
the  removal  of  the  foreign  body  can- 
not be  too  strongly  emphasized. 

Stomach 

Foreign  body  in  the  stomach  ordi- 
narily produces  no  symptoms.  The 
roentgenogram  and  the  fluoroscopic 
study  with  an  opaque  mixture  are  the 
chief  means  of  diagnosis. 

E.  W.  ROWE. 


Treatment  of  Carcinoma  of  the 
Tongue.  Douglas  Quick,  New  York 
City.  Annals  of  Surgery,  June,  1921, 
page  716. 

CARCINOMA  of  the  tongue  is  the 
most  difficult  type  of  malignant 
disease  to  treat.  Clinical  courses  are 
various.  The  rich  vascular  supply  ex- 
plains the  rapid  growth  and  metas- 
tases. Average  duration  of  life  is  two 
years.  Fatal  termination  varies  from 
75  to  90  per  cent.  The  cases  are  com- 
ing for  treatment  earlier,  but  25  per 
cent  only  are  operable  when  they  are 
first  seen.  The  nearer  the  initial  les- 
ion to  the  base,  the  more  hopeless  it 
is.  Various  surgical  reports  are  given 
to  show  the  mortality  of  operation 
and  the  expectancy  of  life  and  cures. 

Treatment  of  the  Primary  Lesion 

This  field  belongs  entirelv  to  ra- 
dium. Later  developments  in  the  ap- 
plication of  radium  by  buried  emana- 
tions have  greatly  improved  the  re- 
sults. Surface  radiation  has  been 
abandoned  except  in  a  few  selected 
cases.  Buried  emanations  are  given 
to  the  bulk  of  the  cases.  The  capillary 
tube  used  contains  one  millicurie. 
These  are  buried  throughout  the 
growth  by  means  of  a  fine  trocar 
needle.  The  amount  varies  with  the 
size  and  the  shape.  It  is  most  neces- 
sary to  place  these  adequately.  This 
method  gives  prolonged  exposures  of 
beta  and  gamma  rays  filtered  only 
through  the  glass.  The  radium  ele- 
ment gives  mostly  gamma  rays,  which 
are  less  efficient.  The  tissue  reaction 
and  trauma  is  less  with  emanations: 
•also  the  distribution  is  more  even. 
The  effects  last  for  a  long  period.  In 


eight  days  there  is  still  present  about 
one-fourth  of  the  activity. 

Treatment  of  the  Cervical  Nodes 

Metastases  as  a  rule  is  late  in  the 
lymphatics  of  the  neck.  Unless  it  is 
definitely  present,  surgery  should  not 
be  applied.  Removal  of  the  glands, 
even  by  block  dissection,  does  not  re- 
move all  involved  glands  and  it  does 
remove  one  of  nature's  barriers  which 
it  is  important  to  conserve.  Extension 
to  the  lymph  glands  is  embolic.  If 
no  glands  are  present,  the  treatment 
of  the  neck  is  by  radiation.  If  they 
are  present  a  dissection  is  made  and 
emanations  are  introduced  in  the 
wound,  as  well  as  in  all  suspicious 
points.  Where  the  cancer  has  burst 
the  gland  capsule,  the  glands  are  not 
removed,  but  are  treated  by  radium 
emanations;  thus  the  natural  barriers 
are  preserved. 

Statistics 

Number  of  cases  treated,  148  can- 
cers of  tongue. 

Number  in  men,  90.5  per  cent. 

Number  in  women,  9.5  per  cent. 

History  of  syphilis  or  Wasserman 
positive,  35.1  per  cent. 

Average  duration,  6.72  months. 

Primary  growths  without  nodes, 
45.8  per  cent. 

Of  these  there  are  now  free,  after 
two  months  to  three  years,  85  per 
cent. 

Of  these,  five  developed  cervical 
metastases. 

Of  these,  verified  by  microscope,  the 
number  is  88.2  per  cent. 

The  total  number  of  cases  treated 
in  the  hospital  give  a  somewhat  dif- 
ferent report  to  this  selected  group. 
But  in  both  groups  there  are  now 
clinically  free  sixty-one  cases,  or  41 
per  cent  of  all  the  local  lesions  show- 
ing retrogression.  There  are  nineteen 
cases  showing  improvement,  but  not 
yet  free  from  disease. 

Conclusions 

1.  The  primary  lesion  in  cancer  of 
the  tongue  should  be  handled  entirely 
by  radium. 

2.  Buried  emanations  is-  the  method 
of  choice. 

3.  Cervical  nodes  should  be  treated 
conservatively: 

(a^  External  radiation  if  there  is 
no  gland  involvement. 

Cb)  If  there  is  involvement,  ex- 
ternal radiation  followed  by  surgery, 
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and  again  treatment  by  buried  emana- 
tions. 

4.  While  time  is  too  short  to  com- 
pare with  surgery,  yet  it  is  believed 
that  this  form  of  treatment  in  un- 
selected  cases  will  yield  a  higher  per- 
centage of  clinical  cures  than  will 
surgery  alone  in  selected  operable 
groups. 

E.  W.  ROWE. 


The  Present  Position  of  Radium  in 
the  Study  and  Treatment  of  Uter- 
ine Cancer.  William  S.  Stone,  New 
York.  Surgery,  Gynecology  and 
Obstetrics,  June,  1921,  page  509. 

MUCH  evidence  is  arising  as  to 
the  value  of  radium  in  the  treat- 
ment of  uterine  cancer  that  the  ques- 
tion arises  whether  it  is  not  more  ef- 
fective than  operation.  Radium  has 
assumed  an  importance  in  cancer  re- 
search. The  histological  studies  made 
have  added  a  great  deal  to  our  knowl- 
edge. The  action  of  radium  in  the 
uterus  is  the  same  as  in  other  parts 
of  the  body.  That  is,  the  tissues  re- 
spond according  to  the  type.  Embry- 
onal and  rapidly  growing  kinds  are 
the  most  responsive;  the  glandular 
more  so  than  the  epithelial.  Disap- 
pearance of  cells  or  lymphocytic  in- 
vasion and  fibrosis  take  place.  This 
destruction  may,  if  the  dose  is  too 
great,  extend  to  normal  tissue,  caus- 
ing necrosis.  Clinically,  reparation 
after  theuse  of  radium  takes  place  so 
regularly  that  its  action  is  looked 
upon  as  specific. 

Palliation  in  advanced  cases  is 
marked.  Occasionally  retrogression  is 
complete.  The  writer  quotes  from 
400  cases  of  uterine  cancer  which  he 
has  observed. 

Radium  in  all  recurrences  produces 
much  greater  benefit  than  surgery, 
provided"  they  are  not  too  closely  re- 
lated to  the  bladder  and  rectum.  The 
earlier  the  cases  the  better  the  re- 
sults. Pain  and  hemorrhage  may  be 
relieved  even  if  there  is  no  idea  of 
cure,  or  if  there  is  considerable  retro- 
gression. The  x-ray  may  be  substi- 
tuted for  treatment  over  the  abdomen. 
The  embedding  of  emanation  needles 
is  giving  encouraging  results. 

Operation  has  been  performed  by 
eminent  surgeons  with  a  degree  of 
success,  but  this  success  has  been  ldw 
in  ordinary  hands.  Operation  has 
been  performed  to  an  unjustifiable  ex- 
tent, producing  suffering  and  mortal- 


ity and  bringing  discredit  both  to 
operators  and  all  other  sincere  efforts 
to  cure  the  disease.  When  a  compe- 
tent diagnostician  receives  a  case,  pal- 
lation  is  usually  the  only  procedure 
justified.  For  all  cases  of  primary 
uterine  cancer,  therefore,  with  few 
exceptions,  radium  should  be  the 
method  of  choice.  Of  thirty-four 
cases  treated  in  the  Memorial  Hospi- 
tal coming  within  three  months  after 
the  beginning  of  symptoms,  a  primary 
and  complete  regression  was  obtained 
in  sixteen,  or  47  per  cent;  and  a  par- 
tial but  substantial  regression  in  all 
the  remainder.  Of  the  sixteen  cases 
in  which  regression  was  complete,  the 
growth  was  limited  apparently  to  the 
uterine  tissues  in  three,  and  in  the  re- 
mainder the  extrauterine  involvement 
was  not  extensive. 

Of  another  thirty-four  cases  coming 
in  from  four  to  six  months,  the  ad- 
vancement was  greater.  Tn  three  a 
regression  was  obtained  with  the 
growth  limited  to  the  uterine  tissues. 
In  eighteen  cases,  or  50  per  cent,  the 
regression  was  not  complete.  The 
restoration  to  normal  health  for  a 
time,  however,  showed  its  value.  There 
was  no  improvement  in  a  few.  Two 
were  made  worse.  Time  only  can  tell 
the  ultimate  result.  Numerous  cases 
in  this  series  are  apparently  well  two 
or  more  years  after  treatment. 

The  question  of  radium  in  border- 
line cases  is  decided  strongly  in  its 
favor.  Properly  applied,  radium  will 
destroy  all  cancer  cells  in  the  uterus, 
and  as  far  around  as  surgery  can 
reach.  Cases  outside  operability  are 
frequently  made  to  be  within  the 
range  of  operation  after  radiation. 

It  is  a  mistake  to  use  radium  as  an 
adjunct  to  surgery  in  advanced  cases. 
It  should  be  a  substitute,  because  cut- 
ting through  uterine  cancer  cells 
causes  them  to  scatter  and  increases 
the  rapidity  of  growth. 

Radium  should  be  used  as  a  pro- 
phylactic measure.  There  are  numer- 
ous cases  where  first  Bulky  and  ne- 
crotic growths  may  be  removed  by 
cautery  and  then  the  radium  anplied. 
The  subsequent  application  of  radium 
to  the  tumor  base  may  increase  the 
permanencv  of  the  result,  as  often  the 
parametral  invasion  is  not  commen- 
surate with  the  apparent  extent  of 
the  original  lesion. 

Two  unfortunate  cases  in  which  re- 
currence followed  in  what  seemed*to 
be  curable  cases  cause  the  writer  to 
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hesitate  to  say  that  those  patients  with 
involvement  in  the  uterus  only  should 
be  treated  by  radium  alone.  In  these 
cases  radium,  one  to  two  weeks  prior 
to  operation,  will  improve  the  results. 

Because  we  cannot  control  by  ra- 
dium or  x-ray  the  lymph  node  involve- 
ment in  early  cancer,  it  is  not  best  to 
supplant  surgery  by  radium.  But  ra- 
dium prior  to  operation  is  alvisable. 
Seven  such  cases  have  been  treated 
by  radium  alone  without  signs  of  re- 
currence. Three  of  these  have  gone 
for  more  than  three  years. 

In  resrard  to  the  work  of  those  hav- 
ing small  amount'  of  radium,  it  may 
be  said  that  it  is  better  to  use  large 
amounts  for  short  periods  than  small 
amounts  for  longer  periods  The 
value  of  applving  x-ray  or  radium  to 
the  abdominal  wall  has  not  been  de- 
termined. Beta  radiation  must  be 
avoided.  Gamma  ray-  are  by  far  the 
most  active  and  beneficial. 

In  general,  the  chief  error  in  the 
use  of  radium  is  over-dose. 

A  strong  plea  is  made  to  avoid 
Treating  those  cases  too  far  advanced. 
Such  methods  bring  discredit  in  the 
eves  of  the  public. 

E.  W.  ROWE. 


Splinters  of  Glass  in  the  Face  and 
Skull  Revealed  by  the  Roentgen 
Ray.  Report  by  Charles  G.  Suther- 
land. M.  B.,  Rochester,  Minnesota. 

£ASE  1.  This  was  a  male  patient 
who  noticed,  thirteen  months  after 
his  accident,  a  discharge  from  a  point 
near  the  temnle  and  also  he  could  feel 
a  sharp  foreign  body.  The  x-ray  dem- 
onstrated plainly  a  triangular  piece 
of  glass  under  the  skin,  which  was  suc- 
cessfully removed.  The  foreign  body 
had  caused  great  suffering  and  sev- 
eral mistaken  diagnoses. 

Case  2.  This  patient  was  more  ser- 
iously injured,  and  aside  from  an  evi- 
dent injur}*  to  the  brain  there  was  frhe 
roentgen  evidence  of  a  splinter  of  bone 
in  the  posterior  portion  of  the  brain. 
The  patient's  condition  was  poor.  He 
had  been  operated  once.  No  further 
operation  was  advised.  He  died  two 
weeks  later. 

The  literature  does  not  contam  any 
reference  to  gla  =  -  in  tissues.  .  Roent- 
genologic^ search  fof  gla'ss  is  'never 
h%neless.    .        .  ..-*. 

.."-„.  E.  W.  ROWE. 


Present  Status  of  the  Treatment  of 
Operable  Cancer  of  the  Cervix.  By 
William  P.  Graves,  Boston.  Surgery, 
Gynecology  and  Obstetrics.  June, 
1921,  page  504. 

"yHE  Wertheim  operation  for  can- 
cer of  the  uterus  was  much  in 
vogue  a  few  years  ago  and  is  still 
u-c-rl,  somewhat  modified  by  surgeons 
who  have  been  persistent  in  removing 
uterine  cancer  by  surgery.  Radium 
has  had  a  recent  boom  in  popularity. 
I'-  use  has  been  partly  limited  by  the 
scarcity  of  the  element.  Many  ex- 
cellent gynecologists  have  had  to 
work  without  it.  Undoubted  cures 
have  been  recorded  from  radium. 
Radicals  are  proclaiming  the  "death 
knell"  of  the  operation.  The  immense 
value  as  a  palliative  was  earlv  estab- 
lished. The  question  now  under  con- 
sideration is  whether  we  are  justified 
in  resorting  to  the"  simple  application 
of  radium  is  cases  that  are  frankly 
operable,  and  in  which  an  ultimate 
cure  by  surgical  means  is  reasonably 
possible. 

The  first  experience  was  obtained 
in  the  Huntington  Hospital  and  the 
Free  Hospital  for  Women.  The  re- 
sults, summarized,  are: 

1.  Of  the  inoperable  and  border- 
line cases  sent,  none  was  permanently 
cured,  though  many  were  very  much 
benefited. 

2.  Several  inoperable  cases  were 
made  operable  and  lived  in  comfort 
many  months. 

3.  A  number  of  recurrence  cases 
treated  were  benefitted  very  much. 

4.  Prophylactic  treatment  follow- 
ing operation  after  several  trials  was 
given  up  on  account  of  the  danger  of 
burns,  and  later,  fistula. 

In  1916  the  hospital  purchased  100 
m.g.  of  radi-nm.  and  since  then  they 
have  learned  better  technique  and 
have  had  less  trouble  with  the  dis- 
agreeable -equellae.  The  latect  ex- 
perience may  be  given  thus: 

1.  So  far  they  have  not  a  single 
radium  cure  of  inoperable  cancer  of 
the  cervix. 

2.  Evidence  is  obtainable  that  can- 
cer of  the  cervix  is  curable  by  the 
use  of  radium. 

3.  Some  of  their -cases  now  clini- 
cally cured  may  prove  to-be  (fefmitely 
cured,  .  • 

4.  In  view  of  the  uncertain  and 
sometimes  treacherous  behavior  of 
radium  in  the  treatment  of  inoperable 
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cases,  they  have  not  felt  justified  in 
substituting  it  for  radical  surgery  in 
cases  favorable  for  operation. 
Surgical   Aspect   of   Cervical  Cancer 

Sixty-four  per  cent  of  the  cases  ap- 
plying for  relief  are  granted  operation. 

The  mortality  resulting  from  opera- 
tion is  five  per  cent. 

The  five-year  curability  is  27.6  to 
34.2  per  cent. 

The  absolute  curability  is  !6.8  to 
18.5  per  cent. 

In  101  out  of  119  operations  the 
Wertheim  technique  was  carried  out 
more  or  less  completely. 

The  percentage  of  postoperative 
fistula  is  one  and  seven-tenths. 

These  statistics  are  not  spectacular, 
but  are  offered  because  they  represent 
a  fair  index  of  the  present  status  of 
the  surgical  treatment  of  operable 
cancer  of  the  cervix. 

The  operability  of  their  rases  is 
high  because  the  institution  naturally 
draws  a  large  number  of  patients  that 
are  operable,  since  their  clinic  is  de- 
voted entirely  to  gynecological  cases. 
He  admits  there  may  be  a  indicia! 
shirking  in  the  selection  of  cases  for 
operation.  There  is  a  denial  that  the 
majority  of  operations  for  rervical 
cancer  are  followed  by  distressing  and 
desperate  sequelae.  Burns  occur  when 
radium  is  used.  When  such  burns 
follow  treatment  the  results  nre  des- 
perate: large  holes  are  made  into  the 
vagina  and  rectum,  and  usually  re- 
main hopeless.  Tf  fistulous  openings 
follow  surgery  they  are  small  and 
generally  can  be  repaired. 

The  radical  operation  is  not  too  dif- 
ficult for  practical  use.  The  reckless, 
extensive  surgery  attempted  by  some 
is  not  necessary. 

Conservation  in  surgical  treatment 
of  cervical  cancer  has  been  made  more 
rational  by  the  advent  of  radium,  for 
the  surgeon  no  lonerer  feels  able  to 
attack  the  desperately  difficult  cases. 
Cases  found  too  desperate  for  surgery 
on  operation  may  be  abandoned  for 
radium.  Postoperative  radiation  pro- 
longs life. 

Education  of  the  public  is  bringing 
cancer  of  the  cervix  for  earlier  opera- 
tion. The  number  of  permanent  cures 
is  increasing.  Cancer  of  the  cervix  is 
amenable  to  curative  treatment  in  the 
early  stages.  Earlier  detection  is  the 
measure  of  hope. 

E.  W.  ROWE. 


Chronic  Pulmonary  Tuberculosis, 
Primary  in  the  Lower  Lobe.  Toseph 
Rosenblatt,  Bedford  Hills,  N.  Y. 
Jour.  A.  M.  A.,  June  11,  1921. 

"QHRONIC  pulmonary  tuberculo- 
sis primarily  in  the  lower  lobe  is 
rather  a  rare  occurrence — so  rare,  in- 
deed, that  many  good  clinicians  as- 
sert that  such  a  condition  never  oc- 
curs." 

A  brief  discussion  follows  these 
opening  remarks  of  authorities  who 
confirm  this  view.  Three  case  his- 
tories of  patients  are  given  which 
are  chosen  from  a  thousand  consecu- 
tive cases  of  pulmonary  tuberculosis 
which  have  entered  the  Bedford  Sana- 
torium. Only  the  three  were 
definitely  proven  to  be  nrimarily 
lower-lobe  cases.  The  history,  physi- 
cal findings,  sputum  and  roentgen 
findings  were  all  positive.  In  one 
there  was  extensive  cavitation.  Re- 
peated search  failed  to  find  anvthing 
in  the  upper  lobes  in  this  one.  In  the 
other  two  the  extension  upward  was 
observed.  It  is  not  wise  to  wait  for 
a  positive  sputum,  for  in  one  of  these 
cases  it  was  a  year  before  tubercle 
bacilli  were  found. 

Paramount  importance  is  given  to 
the  value  of  the  roentgen  evidence. 
Lower-lobe  lesions  are  clinically  hard 
to  distinguish  from  non-tuberculou^ 
lesions.  Roentgenologically  the  differ- 
ential diagnosis  is  easy.  Often  the 
roentgen  findings  are  pathonomonic. 
Tuberculous  lesions  of  the  extent 
found  to  cause  consideration  of  bron- 
chiectasis are  never  difficult  with  the 
roentgen  ray.  The  same  is  true  of 
pulmonary  abscess  or  neoplasm. 
Roentgen  examination  is  absolutely 
indicated. 

E.  W.  ROWE. 


Radium.  C.  J.  Broeman,  Cincinnati. 
Ohio.  Kentucky  State  Medical  Jour- 
nal, June,  1921. 

JJADIUM  was  discovered  in  1898  by 
Madame  Curie.  Tt  is  extracted 
from  a  number  of  radio-active  ores, 
and  there  are  now  in  existence  about 
three  ounces.  The  . radium  used' thera- 
peutically is  not  'the  element  itself, 
but  one  of  its  bulkier  salts  or  a  gase- 
ous emanation.  There  are  thr^e  kind 
of  radium  rays,  but  the  Gamma  hav- 
ing a  selective  action  upon  the  diseas- 
ed cells,  is  the  most  Important  i'1 
medical  work. 
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Plaques,  tubes  and  needles  are  used 
to  convey  the  element  to  the  point  of 
application.  The  application  is  pain- 
less, and  is  usually  followed  by  a  re- 
action, sometimes  severe  and  very 
painful.  Much  skill  and  judgment  on 
the  part  of  the  operator  are  necessary 
to  make  this  reaction  as  mild  as  pos- 
sible. 

1.  The  author  calls  attention  to  the 
fact  that  the  popular  impression  that 
radium  treatments  are  very  expensive 
is  far  from  the  truth.  The  patient 
saves  considerable  time  and  money 
because  no  extended  sojourn  to  the 
hospital  is  necessary.  There  is  very 
little  interruption  to  his  or  her  regu- 
lar duties.  Treatments  are  painless 
and  there  is  no  period  of  convales- 
cence. 

2.  Radium  is  the  ideal  treatment 
for  all  forms  of  basal-celled  epithe- 
lioma and  for  prickle-celled  epithe- 
lioma, if  seen  early  enough,  and  no 
glandular  involvement  is  present. 

3.  In  carcinoma  of  the  lip  it  is  the 
treatment  of  choice  when  the  case  is 
seen  early. 

4.  Radium  is  to  be  preferred  in 
certain  uncomplicated  cases  of  uterine 
fibroid  and  bleeding. 

5.  Radium  should  be  unhersally 
used  in  cancer  of  the  cervix  and  in- 
operable cancer  of  the  body  of  the 
uterus. 

6.  In  all  forms  of  inoperable  cancer 
it  relieves  pain  and  hemorrhage  and 
lessens  discharge. 

7.  Radium  is  to  be  preferred  to  the 
x-ray  in  cases  of  goiter  because  of  its 
exact  dosage,  deeper  penetration  and 
ease  of  application. 

8.  It  is  the  preferred  treatment  in 
tuberculous  adenitis  and  vernal  or 
spring  catarrh,  while  certain  systemic 
diseases,  such  as  splenomedullary- 
leukemia,  pernicious  anemia,  and 
Hodgkin's  disease,  radium  therapy 
has  proven  beneficial. 

9.  In  dermatology  radium  improves 
and  eradicates  many  heretofore  stub- 
born and  incurable  dermatological 
conditions,  among  which  may  be  men- 
tioned agioma,  .  lymphangioma,  ke- 
loids,  lupus    erythematosis    and  vul- 

•  gairs.  intractable  pruritis,  chronic 
eczema  of-  the>  mucous  membrane  of 

•  the  lips,  warts,  sycosis  vulgaris,  local- 
ized   eczema;,  leucoplakia,  extensive 

:  hypertrichosis  and  other  skin  affec- 
tions. 
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10.  From  my  own  experience  I 
feel  justified  in  affirming  that  radium 
is  here  to  stay,  and  that  the  physi- 
cian who  is  not  willing  to  recognize 
its  value  to  medical  science  is  simply 
refusing  to  read  the  handwriting  upon 
the  wall. 


Cancer  of  the  Uterus.  John  B.  Deaver, 

Philadelphia.    Am.   Jr.    Med.  Sci., 

May,  1921,  page  661. 
*J*HE  problem  of  cancer  is  unsolved, 
but  there  is  hope.  There  are  some 
indications  that  the  surgeon  may  have 
to  "lay  down  his  knife"  so  far  as  can- 
cer is  concerned  and  "make  room  for 
radiotherapy,  either  roentgen  ray  or 
radium,  or  a  combination  of  the  two." 
He  agrees  with  the  English  point  of 
view  expressed  thus:  "When  the  pen 
has  superseded  the  sword,  the  scalpel 
will  still  be  needed  for  myoma."  And 
this  he  believes  is  true  with  cancer  of 
the  uterus. 

The  early  symptoms  of  carcinoma 
of  the  uterus  and  the  pathological 
changes  are  succinctly  stated. 

In  the  presence  of  undoubted  can- 
cer, hysterectomy  is  as  sure  a  way  as 
any  to  cure  the  disease.  He  disagrees 
with  the  radiologists  that  early  cases 
without  metastases  should  be  treated 
by  radium.  His  experience  is*  that  the 
disease  recurs.  But  since  radiotherapy 
is  new,  he  has  hope  for  improvement 
in  technique  and  greater  success  in 
cures. 

He  thinks  that  the  surgeon  sees  so 
many  failures  in  the  use  of  radium 
that  he  is  liable  to  be  prejudiced 
against  its  use.  He  reports  twenty- 
seven  cases  of  cancer  of  the  uterus 
operated  by  him  since  Januarv,  1916. 
without  a  mortality.  Nothing  what- 
ever is  given  on  the  outcome  of  these 
cases. 

E.  W.  ROWE. 


X-Ray  Treatment  of  Tonsils  and  Ade- 
noids Associated  with  Exopthalmic 
Goiter  and  Tubercular  Glands.  W.  D. 
Witherbee,  New  York.  X-Ray  Bulle- 
tin, Treasury  Department,  Washing- 
ton; June  15,  1921,  page  83. 
""jpHE  technique  used  in  the  treatment 
of  tonsils  is  as  follows: 
Factors:  One-inch  spark  gap,  5  m. 
a.,  10"  distance:  4'  time,  filtered  3  mm. 
of  aluminum,  two  weeks'  intervals  un- 
til results  are  obtained.    The  dosage 
for   children   is   reduced  accordingly. 
The  patient  is  placed  prone,  with  the 
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head  first  to  one  side  and  then  to  the 
other. 

The  effect  of  the  x-ray  is  beneficial 
on  the  accessory  tonsils  and  lmyphoid 
tissue  in  the  pharynx. 

In  the  treatment  of  goiter  rbe  ton- 
sils are  included  in  the  technique.  In 
tuberculosis  glands  the  tonsil-  are 
al-o  included.  In  thirty  o::t  of  thirty- 
six  cases,  haemolytic  streptococci  and 
staphlococci  were  eliminated  from  the 
crypts  four  weeks  after  one  massive 
dose  of  x-ray. 

In  the  treatment  of  tonsils  and 
tuberculous  glands  the  thyroid  has 
never  been  injured.  If  the  technic  is 
followed  carefully  the  skin  is  never 
burned. 

E.  Wi  ROYVE. 


X-Rav  Treatrr.er.t  at  Based:-:-*s  Dis- 
ease. I.  S.  Trostler.  M.  D..  F  A.  C. 
P.  The  American  Phvsician,  April, 
1921. 

~£  E  t::yr-::i  ^b.nd  has  been  called 
the  balance  wheel  of  metabolism 
and  it  deranged,  so  as  to  be  running 
too  fast  or  too  slow  causes  a  too  rapid 
or  too  slow  oxidation  of  the  fuel,  with 
the  resultant  upset  of  the  balance  of 
the  economy  of  the  body.  We  have 
too  much  activity  on  the  part  of  some 
thyroid  glands,  producing  hvoerthy- 
roidism  or  the  thyrodoxicoses  with  it- 
well-known  syndrome,  and  with  which 
we  are  more  particularly  interested  at 
this  time. 

In  this  paper  we  are  more  concerned 
with  what  is  the  best  means  of  slow- 
ing down  the  action  of  this  over-ac- 
tive, over-working  gland  than  with  any 
other  one  thing. 

Some  cases  may  show  improvement 
with  the  use  of  drugs,  but  decidedly 
less  than  20  per  cent  can  be  considered 


curable  by  drug  treatment,  and  many 

of  these  have  relapses. 

The  patient  is  not  a  good  surgical 
risk.  Records  show  less  than  50  per 
cent  cured  by  surgery  and  an  opera- 
tive mortality  of  three  to  six  per  cent. 

Fully  90  per  cent  of  all  cases  are 
cured  by  x-ray  therapy  and  this  in 
about  half  the  time  surgery  requires. 
It  lessens  the  activity  of  the  glandu- 
lar epithelium  and  causes  an  cblitera- 
tive  endarteritis  in  the  gland.  We 
have  found  that  it  required  from  four 
to  eight  full  dosage  treatments  to  ef- 
fect a  sure.  If  the  patient  is  very 
toxic,  a  full  dosage  treatment  cannot 
be  administered,  but  if  not  very  toxic, 
the  treatment-  are  administered  in 
full  dosage  about  every  twenty-one 
days. 

In  a  small  series  of  cases  the  thyroid 
area  only  was  treated,  and  failure  to 
secure  the  full  effect  resulted  until  the 
thymic  region  was  treated,  after  which 
cures  were  effected  in  all  cases  ex- 
perimented upon. 

The  damage  done  the  heart  cannot 
be  repaired,  but  the  process  will  stop 
where  it  is  and  medicine,  hygiene  and 
other  necessary  measures  may  be  used 
to  repair  the  damage  as  much  as  is 
possible.  The  nervous  and  gastric  dis- 
turbances disappear  early  in  ^he  treat- 
ment, the  increase  in  size  of  tbsi  thy- 
roid gland  is  usually  decidedly  re- 
duced in  a  few  treatments  and  the  exo- 
phthalmos is  usually  gone  in  a  few 
months. 

The  technique  will  vary  with  the 
findings  in  each  case.  The  x-ray  thera- 
pist should  be  one  who  has  had  the 
experience  and  training  to  properly 
administer  treatment.  The  possession 
of  apparatus  does  not  any  more  make 
a  competent  radio-therapist  than  the 
possession  of  a  lot  of  glittering  knives, 
retractors,  etc..  make  a  surgeon 
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A   Report   of  Cases  from    the    Surgical    Service    of  Walter 
Reed  General  Hospital,  Washington,  D.  C. 


'T^HE  recent  publication  by 
Bloodgood  of  a  series  of 
bone  tumors  came  at  a  time  when 
we  had  the  opportunity  of  seeing 
and  studying  a  group  of  similar 
cases  which  appeared  at  this  hos- 
pital and  at  his  suggestion  we 
are  putting  them  on  record. 

Realizing  the  difficulty  in 
reaching  an  agreement  as  to  the 
exact  type  of  tumor  or  even  in 
determining  at  times  the  malig- 
nanacy  or  benignity  in  a  given 
case,  we  feel  that  complete  and 
accurate  reports  of  individual 
cases  can  be  of  inestimable  value. 
Primary  tumors  of  bone  fre- 
quently do  not  conform  to  type 
and  as  yet  we  have  no  criterion 
in  establishing  the  diagnosis  of 
malignancy.  Therefore,  exhaus- 
tive study  of  single  cases  must 
be  made  before  sufficient  data  is 
accumulated  to  formulate  any 
rules  which  will  be  of  adequate 


value  in  diagnosis.  With  a  suffi- 
cient number  of  these  on  hand 
for  study  and  comparison  the 
percentage  of  correct  diagnoses 
before  reaching  the  pathologist 
will  be  considerably  raised.  For 
this  reason  we  are  presenting 
these  cases  completely  and  in  de- 
tail, with  the  exception  of  the 
second  case  ( in  which  operation 
was  refused).  Although  the 
roentgenological  appearance  is 
not  always  pathognomonic,  it  is 
conceded  to  be  the  most  efficient 
aid  to  diagnosis,  and  furnishes 
the  most  reliable  information 
prior  to  operation.  Perhaps  the 
most  frequent  errors  in  roentgen- 
ological interpretation  are  in  re- 
porting syphilitic  periostitis  as 
periosteal  sarcoma,  and  a  central 
destructive  lesion  as  osteomyelitis. 
In  this  connection  it  is  of  inter- 
est to  record  the  fact  that  of 
these  seven  cases  we  are  report- 
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ing,  three  were  carried  as  osteo- 
myelitis and  two  of  them  were 
curetted. 

The  number  of  cases  is  too 
small  to  permit  any  deductions  or 
didactic  statements  to  he  made 
and  the  time  since  operation  is 
too  short  to  report  them  cured 
cases.  A  further  report  will  he 
made  of  the  end  results  after  a 
sufficient  length  of  time  has 
passed  to  justify  such  a  report. 
CASE  1— (X-ray  No.  13163) 

White  male;  age,  39;  major, 
air  service;  complaint,  lump  on 
linger;  (see  Figure  1). 


Fig.  1.—  Case  I.  Photograph  of 
hand,  showing  small  tumor  on  mid- 
dle phalanx,  ring  finger. 

History 

Duration  of  swelling,  five 
months,  no  pain.  No  disability. 
This  same  finger  was  infected 
four  years  ago  (1916),  at  which 
time  incision  and  drainage  was 
done,  with  uneventful  healing. 
Patient  cannot  accurately  locate 
incision,  no  scar  can  he  seen.  No 
other  history  of  trauma. 
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Examination 

Tumor  is  smooth,  rounded, 
firmly  fixed  to  hone,  hut  not  to 
skin.  Is  tender  on  firm  pressure. 
Feels  quite  hard,  non-fluctuant. 
Three  VVassermanns  were  nega- 
tive. Urine  shows  faint  trace  of 
albumen ;  later  clear.  X-ray  ex- 
amination was  made  one  month 
he  fore  admission  and  the  roent- 
genologist interpreted  the  condi- 
tion as  a  periostitis  probably 
with  the  history  of  the  previous 
infection  in  mind.  The  finger 
was  re-rayed  just  hefore  aclmis- 


Fig.  2. — Case  I.  X-ray  of  finger 
showing  a  pedicle  of  bone  (exos- 
tosis) with  new  bone  formation  in 
body  of  tumor. 
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sion.  and  as  there  was  thought  to 
be  a   definite   increase   in  bone 


Fig.  3. — Case  L  Section  through 
tumor  X  10,  showing  encapsu- 
lated cartilage  with  bone  forma- 
tion. 


destruction  and  production,  the 
diagnosis  was  changed  to  sar- 
coma, the  patient  being  sent  to 
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us  for  amputation  of  the  finger. 
Our  examination  (Fig.  2),  show- 
ed a  small  bone  producing  tumor 
arising  from  the  periosteum  of 
the  second  phalanx  of  the  ring 
finger,  with  questionable  destruc- 
tion of  the  cortex  at  its  base.  Dr. 
Bloodgood  saw  the  case  at  this 
time,  with  both  present  and  past 
x-rays  and  diagnosed  it  an  osteo- 
chondroma. 

Operation 

At  operation  (Major  Parce), 
the  tumor  was  removed  in  toto, 
with  a  margin  of  healthy  bone ; 
tumor  tissue  not  being  seen  (Fig. 
3  V  Part  of  the  flexor  tendon 
was  in  the  tumor  and  was  re- 
moved with  it.  The  excision  of 
bone  was  carried  into  the  proxi- 


Fig.  4. — Case  L  High-power  mierophotograph  showing 
cartilage  cells  with  loose  fibrous  tissue. 
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mal  joint.  On  microscopical  ex- 
amination (Fig.'  4),  Major 
Schule,  Dr.  Rloodgood ) ,  the 
diagnosis  of  osteo-chandroina 
was  confirmed  No  cellular  areas 
suggesting  sarcoma,  nor  any 
areas  suggesting  myxoma.  The 
result  has  been  excellent.  Pri- 
mary union  followed,  and  except 
for  voluntary  flexion  of  the 
terminal  phalanx,  patient  has  full 
use  of  his  finger. 

Discussion 

From  the  x-ray  alone  the  dif- 
ferentiation was  difficult.  We 
had  a  bone  producing  tumor, 
periosteal  in  origin,  probably 
slight  cortical  destruction  at  its 
base,  new  bone  formation  perpen- 
dicular to  the  shaft,  and  a  nega- 
tive syphilitic  history  and  find- 
ings. Against  this  picture  of  peri- 
osteal sarcoma  there  stood  the 
law  of  probabilities,  as  we  have 
not  as  yet  seen  or  heard  of  a 
proven  case  of  periosteal  sarcoma 
of  a  phalanx.  No  doubt  they  can 
and  do  occur,  but  their  extreme 
rarity  is  a  definite  aid  to  diag- 
nosis. As  far  as  the  complete 
removal  of  the  tumor  is  con- 
cerned, Bloodgood  has  shown 
that  the  osteo-chandromata  must 
be  treated  as  potentially  malig- 
nant, due  to  the  comparative  fre- 
quencv  of  associated  myxoma. 
CASE  2— (X-ray  No.  11150) 

White  male  ;  age,  20 ;  soldier  ; 
complaint,  swelling  of  wrist. 
History 

Family  and  personal  history 
negative.  Eight  years  ago  (age 
12)  this  wrist  was  broken,  but 
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it  healed  normally  except  for 
some  deformity.  Two  months 
ago  the  radius  was  refractured 
during  a  boxing  bout.  There  was 
no  pain  after  the  third  day. 
Examination 
'Die  interesting  part  of  this 
case  was  that  an  x-ray  at  that 
time  in  a  camp  hospital  was  diag- 
nosed as  a  "fracture  with  exces- 
sive callus.''  A  month  later  a 
diagnosis  of  sarcoma  was  made 
at  a  base  hospital  and  the  patient 
was  sent  to  us  for  amputation. 
On  being  told  that  the  tumor 
was  probably  benign,  he  refused 
the  exploratory  operation  which 


Fig.  5. — Case  II.  X-ray  showing 
tumor  lower  end  of  left  radius  with 
pathological  fracture  through  up- 
per portion. 

was  advised,  and  as  there  was  no 
disability  or  pain,  he  was  dis- 
charged shortly  afterward  to 
duty. 

Discussion 

This  x-ray  (Fig.  5)  was  in- 
terpreted as  a  healing  bone  cyst, 
with  an  old  pathological  frac- 
ture. There  is  undoubted  evi- 
dence of  healing,  which  with  the 
fracture  as  the  first  symptom,  the 
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age  of  the  patient,  and  the  dura- 
tion of  symptoms  give  a  fairly 
typical  clinical  picture.  The  loca- 
tion, however,  is  more  suggestive 
of  giant  cell  tumor,  which  can- 
not be  ruled  out  except  by  an 
exploratory  operation.  Of  late 
the  tendency  has  been  not  to 
operate  on  the  bone  cysts,  but  to 
allow  them  to  heal  spontaneously 
while  keeping  them  under  ob- 
servation. But  this  puts  us  in  a 
peculiar  position,  as  we  cannot 
be  positive  that  they  are  bone 
cysts  unless  we  have  a  section 
from  the  wall  for  misroscopic 
examination.  For  this  reason  ex- 
ploratory operation  was  advised, 
to  rule  out  giant  cell  tumor  and 
myxoma,  in  which  case  curette- 
ment  or  resection  and  transplant, 
respectively,  would  probably  have 
been  done. 

CASE  3— (X-ray  No.  10501) 
Colored  male ;  age,  27 ;  soldier. 
Complaint,  pain  and  swelling  in 
right  knee. 

History 

Family  and  personal  history 
negative.  Onset  sudden  with  pain 
in  right  knee,  followed  shortly 
by  swelling.  No  history  of  trau- 
ma. History  otherwise  negative. 
This  swelling  was  incised,  no  pus 
being  found,  but  the  wound  did 
not  heal.  Three  months  later  the 
knee  was  explored  for  tubercu- 
losis and  a  piece  of  tissue  was  re- 
moved which  was  stained  for 
tuberculosis  bacilli  with  negative 
findings.  While  being  transferred 
back  to  the  states,  the  wound  be- 
came infected,  and  on  admission 


he  was  discharging  pus  from  a 
small  sinus. 


Fig.  6. — Case  III.  X-ray  of  right 
knee  showing-  area  of  destruction  in 
lateral  condyle  of  Femur  with  per- 
foration of  the  cortex. 


Fig.  7. — Case  III.  Section  through 
gross  specimen  showing  typical 
mottled  appearance  and  extension  of 
tumor  through  soft  tissues  to  skin 
surface,  probably  due  to  previous 
operation.  Note  that  tumor  reaches 
cartilage  Wt  Goes  not  invade  it. 

Page  Five 


PRIMARY  TUMORS  OF  BONE— SOSMAN  AND  CANTER 


Examination 

X-ray  examination  at  this  time 
resulted  in  a  diagnosis  of  osteo- 
myelitis. The  wound  was  Daki- 
nized,  and  it  healed  slowly  from 
the  bottom.  Pain  and  disability 
remained,  and  knee  was  partly 
ankylosed.  Five  months  later  a 
second  x-ray  showed,  instead  of 
a  healing  osteomyelitis,  a  picture 
of  further  destruction  (see  Fig. 
6).  About  the  same  time  a  small 


swelling  in  the  scar  was  tapped 
and  found  to  contain  blood.  Rec- 
ognizing this  then  as  a  tumor, 
we  were  at  a  loss  to  determine 
definitely  the  type,  due  to  the 
previous  operation  and  the  subse- 
quent infection.  Dr.  Bloodgood's 
opinion  was  that  the  tumor  was 
malignant,  and  the  patient  pre- 
ferred amputation  w  ith  quick  re- 
sults, rather  than  a  resection  w  ith 
graft  and  a  long  hospitalization. 


m 


mmm 


Fig.  8. — Case  III.  Low-power  microphotgraph  showing 
benig-n  giant  cell  tumor  and  scar  from  previous  exploratory 
operation,  demonstrating  that  tumor  cells  have  not  infil- 
trated the  scar. 


Operation 

Operation  (Major  Kirk).  Am- 
putation through  thigh  at  junc- 
tion of  upper  and  middle  thirds 
of  femur.  Bone  and  marrow  nor- 
mal at  this  point  (Fig.  7).  Micro- 
scopical examination  (Blood- 
good)  showed  an  escapulated 
giant  cell  tumor  of  epulis  type. 
Does  not  invade  cartilage,  nor 

Page  Six 


the  scar  of  operation  (  Figs  8 
and  9 ) .  Idie  result  was  excel- 
lent. Operative  scar  healed  in 
ten  days.  Three  months  after 
operation  the  patient  was  dis- 
charged with  his  permanent  arti- 
ficial leg. 

Discussion 

This  case  presents  a  not  un- 
usual history  of  being  treated  as 
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osteomyelitis  for  a  number  of 
months.  If  an  exploratory  opera- 
tion had  been  done  and  a  piece 
of  tissue  removed  for  resection, 
the  character  of  the  tumor  would 
have  been  recognized  immediate- 
ly. A  complete  curettement  with 
saving  of  the  leg,  but  probably 
ankylosis  of  the  knee,  would  have 
followed.  This  case  also  illus- 
trates the  fact  that,  from  x-ray ; 
perforation  of  the  cortex  does 


not  always  mean  malignancy. 
This  condition  has  also  been 
noted  in  bone  cysts,  pure 
myxoma  and  chondroma. 

CASE  4— (X-ray  No.  13454) 
White  male;  age,  30;  medical 

Officer.  History 

Complained  of  pain  and  dis- 
ability in  right  shoulder.  Dura- 
tion of  pain,  nine  years;  swelling 
and  disability,  five  years.  This 
right  shoulder  in  T909  and  19 10. 


Fig.  9. — Case   III.  High-pow 
giant   cells   of    epulis  type 
tissue. 

case  has  been  previously  reported 
rather  completely  and  we  show 
it  as  a  case  of  unusual  interest 
and  for  suggestions  as  to  treat- 
ment rather  than  a  question  of 
differential  diagnosis.  A  short 
extract  of  his  history  might  be 
of  interest.  Three  dislocations  of 


er  microphotograph  showing 
in   typical   giant   cell  tumor 


Pain  in  shoulder  191 1,  x-rays 
said  to  be  negative  at  that  time. 
In  L912  a  severe  typhoid,  with 
phlebitis,  pulmonary  infarcts  and 
thrombosis  of  both  axillary  veins. 
In  19 16  the  pain  recurred  with 
swelling  for  the  first  time  and 
marked  disability. 
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Examination 

X-ray  then  showed  "bone  shell 
with  marked  expansion  in  region 
of  greater  tuberosity  with  mark- 
ings suggesting  a  mnlticystic 
tumor." 

Operation 

Operation  was  done  January, 
1916,  and  the  greater  tuberosity, 
a  piece  of  the  shaft,  the  bicipital 
groove  and  a  part  of  the  lesser 
tuberosity  removed.  The  gross 
appearance  was  that  of  a  multi- 
cystic  tumor  containing  blood. 
The  pre-operative  diagnosis  and 
the  diagnosis  at  operation  was 
probably  typhoid  osteomyelitis, 
but  the  microscopical  report  was 
"haemangioma  cavernosum."  Pain 
recurred  and  re-operation  was 
performed  three  months  later  for 
recurrence,  but  none  was  found. 
Specimens  removed  were  reported 
"inflammatory  tissue."  The  pa- 
tient was  relieved,  however,  of 
all  symptoms,  entered  the  army 
and  did  full  duty  until  April. 
1920,  when  all  his  symptoms  re- 
turned following  a  strenuous 
game  of  tennis.  At  this  time  Dr. 
Garre'  of  Bonn  University,  Ger- 
many, saw  the  patient,  x-rayed 
his  shoulder  and  diagnosed  it 
sarcoma,  advising  amputation. 
Instead  of  this  being  done  he  was 
returned  to  New  York,  where  a 
third  operation  was  done  in  July, 
1920.  At  this  time  there  was  re- 
moval of  cartilage  and  a  bony 
spur  the  size  of  end  of  finger 
near  the  joint,  and  some  tissue 
resembling  a  blood  clot  imbedded 
in  bone  and  old  scar  tissue.  The 


surgeon's  opinion  was  again 
granulation  tissue,  but  the  path- 
ologist reported  angio-cavernoma 
of  bone.  Ten  days  later  30  cc. 
of  clear  fluid  was  aspirated  from 
the  shoulder  joint  evidently  due 
to  a  chronic  synovitis.  The  Was- 
sermann  was  consistently  nega- 
tive, and  the  urine  has  shown 
nothing  abnormal.  (We  can  find 
no  record  of  a  Widal  test). 

On  admission  to  the  hospital 
he  stated  that  his  symptoms  had 
not  been  abated  by  the  last  opera- 


i 


Fig.  10. — Case  IV.  X-ray  of  right 
shoulder.  (See  text)  For  previous 
x-ray  and  microphotographs  see  ref- 
erence. 

tion.  There  was  marked  pain  on 
motion,  causing  disability,  but  no 
marked  point  tenderness.  All  the 
symptoms  could  be  attributed  to 
the  joint.  X-ray  examination  at 
this  time  (Fig.  10),  without  a 
history  of  the  case,  yielded  a  re- 
port of  bone  destruction  and  re- 
moval, slight  bone  proliferation, 
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periosteal  and  osteogenetic,  with 
several  small  sequestra,  suggest- 
ing a  low  grade  chronic  osteo- 
myelitis. Monthly  examinations 
showed  no  change. 

Discussion 
Our  belief  is  that  this  condi- 
tion is  benign.  It  is  most  im- 
probable that  a  sarcoma  situated 
in  the  center  of  the  humerus  of 
a  haemorrhagic  cystic  type  pres- 
ent at  least  five  years  and  oper- 
ated on  five  years  ago  and  twice 
since  then  could  give  the  x-ray 
findings  of  September,  1920  (Fig. 
10).  Dr.  Bloodgood  who  saw 
the  x-ray,  states  that  it  suggests 
"a  healing  process  of  a  central 
lesion,  with  periosteal  bone  forma- 
tion of  the  type  found  in  osteo- 
arthritis." Also,  at  the  second 
operation,  some  of  the  inflamma- 
tory tissue  removed  was  found  to 
be  within  a  new  bone  shell.  This 
apparent  reformation  of  a  bone 
shell,  is  against  sarcoma.  Whether 
or  not  there  is  any  relation  of 
the  lesiorr  to  the  typhoid  in  19 12 
is  under  discussion.  Certainly  as 
far  as  our  studies  go,  this  is  a 
possibility — a  typhoid  osteomye- 
litis with  a  mass  of  peculiar 
granulation  tissue.  As  for  the 
treatment,  Dr.  Hitzrot  in  a  pri- 
vate communication,  states  "the 
patient  is  bound  to  have  some 
pain,  owing  to  a  chronic  arthritis 
and  thickening  of  capsule,  as  a 
result  of  the  operation.  Use, 
with  baking  and  massage,  is  in- 
dicated; resection  would  not 
help."  This  opinion  as  to  further 
treatment  was  concurred  in,  and 


at  this  hospital  physio-therapy 
was  given,  but  to  no  avail.  The 
only  relief  was  given  by  fixation 
and  traction,  which,  however, 
left  more  disability  after  re- 
moval. The  final  disposition  was 
retirement  from  the  service,  as 
it  was  evident  he  could  not  do 
full  duty. 

CASE  5— (X-ray  No.  13563) 
White  male;  age,  25;  soldier. 
Complaint,    pain,    swelling  and 
disability  in  knee. 

History 

Family   and   personal  history 


Fig.  11.— Case  V.  X-ray  of  left 
knee,  lateral  view,  showing  spotty- 
areas  of  destruction  through  lower 
end  of  left  femur. 

negative.  Indefinite  history  of 
trauma.  Duration  of  pain,  ten 
months;  swelling  and  disability, 
eight  months.  Gradual  increase  of 
all  three  symptoms,  with  loss  of 
weight.  Aspiration  of  knee  joint, 
six  months  before  admission, 
sterile  fluid  found.  The  pain  was 
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relieved  by  support  and  extension 
with  traction. 

Examination 

Large,  smooth,  rounded  swell- 
ing of  left  knee,  which  is  fairly 
firm,  not  boggy,  and  rather  ten- 
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medial  condyle  destroyed.  This 
was  first  reported  as  tuberculosis, 
but  on  consultation  the  diagnosis 
was  changed  to  sarcoma. 

Operation 

(  Major  Kirk).  Amputation 
through  thigh  at  the  junction  of 
the  upper  and  middle  thirds.  The 
hone  and  marrow  at  this  point 
were  normal  (Fig.  13).  Micros- 
copical examination  (Major  Cal- 
ender), showed  a  typical  small 
round  cell  sarcoma,  periosteal  in 
type  (Figs.  14  and  15).  Primary 
union.  The  result  has  been  im- 
mediate gain  in  weight  of  twenty 
pounds  in  five  weeks  and  a 
marked  improvement  in  general 
health. 


Fig.  12. — Case  V.  Antero-posterior 
view,  showing  huge  soft-tissue  tumor 
almost  obliterating  bone  detail. 


der.  Knee  shows  very  little  i  f 
any  motion.  Marked  atrophy  of 
thigh  and  calf  muscles.  Inguinal 
glands  not  palpable.  Patient  is 
poorly  nourislied  and  anaemic. 
Blood  Wassermann  and  urine 
negative.  X-ray  examination  of 
chest  shows  an  old  fibrosed  api- 
cal lesion.  X-rays  of  knee  (Figs. 
11  and  12),  show  very  poor  bone 
detail,  due  to  huge,  soft  tissue 
swelling.  Multiple  small  areas  of 
bone  destruction  with  very  slight 
new  bone  formation.  Apparent 
perforation  of  the  cortex  at  sev- 
eral points.   Articular  surface  of 


Fig.  13. — Case  V.  Section  through 
gross  specimen  showing  huge  peri- 
osteal growth  with  destruction  of 
cortical  bone  greater  than  shown  in 
x-ray,  involvment  of  shaft  without 
periosteal  bone  formation,  and  little 
or  no  fibrous  reaction. 
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Discussion 


There  is  nothing  unusual  about 
this  case,  as  bone  tumors  go. 
The  important  point,  as  far  as 
our  examination  was  concerned, 
was  that,  although  the  articular 
surface  of  the  femur  was  de- 
stroyed in  part,  the  tibia  op- 
posite this  showed  no  involve- 
ment, which  is 
tuberculosis. 


strongly 


against 


SOSMAN  AND  CANTER 
CASE  6— (X-ray  No.  13247) 

White  male ;  age,  43 ;  soldier. 
Complaint,  pain  and  swelling  in 
right  shoulder.  Duration  of  pain, 
one  year,  six  months.  Swelling, 
one  year,  three  months.  Limita- 
tion, one  year. 

History 

In  Anarch,  1919,  patient  noticed 
a  small  area  on  the  point  of  the 


Fig.  14. — Case  V.  Low-power  microphot ograph  showing" 
tumor  cells  invading  fat  and  fibrous  tissue.  Type  of  small 
round  cell  sarcoma. 


right  shoulder,  which  was  pain- 
ful to  touch  and  in  which  there 
were  occasional  aching  pains. 
This  was  brought  to  his  attention 
when  lying  on  his  right  side,  and 
was  attributed  to  the  use  of  a 
hard  mattress.  The  pain  has  been 
more  or  less  continuous  since  that 


time,  disappearing  completely  for 
periods  of  from  two  to  six  days. 
The  severity  of  the  symptoms 
gradually  increased  up  to  the 
present  time.  Three  months  after 
the  pain  was  noticed  a  small 
swelling  was  found  occupying 
the  same  area.    There  has  been 
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no  history  of  trauma  preceding 
the  first  symptoms.  No  loss  of 
weight,  patient  feels  well  except 
for  the  pain,  which  is  worse  at 
night,  sometimes  requiring  the 
use  of  opiates.  Past  History : 
Patient  has  had  an  iritis  in  one 
eye  and  a  cataract  extraction  in 
the  other  eye.  Has  had  a  bilat- 
eral   inguinal    adenectomy.  Pa- 
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tient's  wife  has  had  one  miscar- 
riage, eighteen  months  after  mar- 
riage, and  lias  not  been  pregnant 
since. 

Examination 

Eye  conditions  as  noted  above. 
Scars  of  bilateral  inguinal  ade- 
nectomy. Scar  on  glands.  Shoul- 
der :  There  is  a  small  swelling 
over  the  greater  tuberosity  of 


Fig.  15. — Case  V.  High-power  microphotograph.  Small 
round  cell  sarcoma,  cells  of  nearly  uniform  type,  size,  and 
morphology,   resembling   Ewing's   "endothelial  myeloma." 


the  right  humerus,  which  is  ten- 
der to  pressure.  No  movable 
mass  can  be  felt  and  no  involve- 
ment of  the  soft  parts  or  of  axil- 
lary and  cervical  glands  can  be 
made  out.  There  is  definite  limi- 
tation of  the  shoulder  joint  ap- 
parently due  to  the  pain  and 
most  marked  on  abduction. 
X-ray  Examination :    ( See  Fig. 
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16).  Shows  expansion  of  the 
upper  end  of  the  humerus  in  the 
region  of  the  greater  tuberosity 
and  apparently  extending  through 
the  epiphyseal  line  into  the  head 
of  the  bone.  The  expansion  is 
rather  symmetrical,  but  the  in- 
volved area  is  cloudy  and  ap- 
pears lobulated,  not  smooth,  as 
seen  in  bone  cysts,  nor  mottled. 
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as  seen  in  older  bone  cysts  or  in 
giant  cell  tumors.  The  cortex 
appears  to  be  almost  destroyed 
in  places  and  there  are  fine  per- 
pendicular lines  of  periosteal  new 
bone  formation.   Laboratory  ex- 


Fig.  16. — Case  VI.  X-ray  of  right 
shoulder.     For  description  see  text. 


ami  nation  shows  a  negative  urine 
and  a  plus  minus  Wassermann 
reaction.  The  x-rays  of  this  case, 
with  an  abstract  of  the  clinical 
history  and  laboratory  findings, 
were  presented  to  a  group  of 
prominent  roentgenologists  and 
surgeons  with  a  request  for  an 
expression  of  opinion.  The  ma- 
jority favored  a  low  grade  in- 
flammatory process.  The  most 
plausible  was  the  suggestion  that 
it  was  due  to  syphilis,  as  the  pa- 
tient presented  a  very  suggestive 
history.  Several,  among  them  Dr. 
Bloodgood,  insisted  that  the  con- 
dition was  malignant,  but  all 
agreed  that  a  course  of  salvarsan 


should  be  tried  as  an  aid  to  diag- 
nosis, as  well  as  for  therapeutic 
purposes.  Accordingly,  the  pa- 
tient received  six  doses  of  sal- 
varsan between  September  1 1 
and  October  2,  without  the  slight- 
est benefit.  In  addition,  the  dis- 
ease was  attacked  from  another 
angle  and  radium  was  tried.  On 
September  15,  five  and  five-sixths 
inc.  of  radium  emanation  was 
implanted  in  a  small  glass  capil- 
lary tube,  2mm.  long  and  y2  mm. 
in  diameter  into  the  center  of  the 
head  of  the  humerus  through  a 
hollow  needle.  On  October  2, 
1920,  seven  and  four-fifths  mc. 
radium  emanation  was  implanted 
in  tubes  into  the  head  of  the 
humerus.  Neither  gave  any  re- 
lief from  symptoms.  A  second 
x-ray,  five  weeks  after  the  first 
one  showed  a  slight  but  definite 


Fig.  17. — Case  VI.  Photograph  of 
gross  specimen,  showing  at  X  the 
area  where  crepitation  could  be  felt. 

increase  in  the  size  of  the  tumor, 
and  the  cortical  destruction. 
Operation  was  performed  at  once 
and  based  on  these  findings,  a 
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positive  diagnosis  of  sarcoma 
was  made. 

Operation 

On  the  morning  of  the  opera- 
tion, palpation  revealed  an  area 
of  distinct  parchment-like  crepi- 


Fip.  IS. — Case  VI.  Longitudinal 
section  through  gross  specimen 
showing  expansion  of  tumor  down 
shaft,  central  area  of  destruction 
in  tumor  and  perforation  of  cor- 
tex. Tissue  in  gross  was  white, 
opaque  and  gelatinous,  suggesting 
myxoma. 

tation  (Fig.  17),  near  the  head 
of  humerus,  and  for  this  reason 
resection  w  as  advised  without  ex- 
ploratory incision.  The  opera- 
tion (Major  Kirk)  was  a  dis- 
articulation of  the  right  shoulder, 
with  resection  of  the  humerus  at 
the  junction  of  the  upper  and 
middle  third.  Tumor  tissue  was 
not  exposed  during  disarticula- 
tion, but  when  the  biceps  tendon 
was  dislocated  from  its  groove, 
clear  serum  exuded,  suggesting 
perforation  of  the  cortex.  The 
wound  was  thoroughly  sponged 
with  alcohol.  When  the  humerus 
was  resected  a  small  particle  of 
tumor  tissue  was  seen  in  the  mar- 
row cavity,  and   frozen  section 
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showed  definite  evidence  of  ma- 
lignancy. Immediately  this  was 
sponged  with  alcohol  and  the 
humerus  resected  above  the  con- 
dyles. I  lere  the  bone  and  mar- 
row appeared  normal.  This  con- 
dition of  expansion  down  the 
shaft  was  explained  on  section 
of  the  tumor  (Fig.  18),  when 
it  was  found  to  be  under  quite 
a  bit  of  pressure  and  the  mar- 
row cavity  w  as  the  point  of  least 
resistance.  The  upper  eleven  in- 
ches of  the  left  fibula  was  grafted 
into  place  (Fig.  19),  the  lower 
end  being  inserted  into  the  mar- 
row cavity  and  the  head  of  the 
fibula  being  placed  against  the 
glenoid  and  sutured.  The  wound 
closed  without  drainage,  and  al- 
though the  patient  was  some- 
what shocked,  he  made  an  un- 
eventful recovery.  The  result  has 
been  all  that  could  be  expected. 


Fig.  19. — Case  VI.  X-ray  showing 
fibular  graft  in  position,  supported 
by  modified  airplane  splint. 
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Seven  weeks  after  operation  he 
was  free  from  all  pain,  had 
gained  in  weight,  and  had  a  fair 
amount  of  motion  in  the  shoul- 
der. The  microscope  showed 
(Figs.  20.  21,  22),  a  cellular 
tumor,  small  round  cells  and 
spindle  cells  with  several  myxo- 
matous areas  and  several  central 
areas  of  degeneration  which  may 
have  been  due  to  the  radium  or 
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to  the  lack  of  blood  supply  which 
frequently  causes  central  degen- 
erative changes,  especially  in 
rapidly  growing  tumors. 

Discussion 

Our  experience  in  this  case 
illustrated  the  futility  of  attempt- 
ing to  make  a  diagnosis  from  the 
x-ray  plate  alone,  even  if  com- 
bined with  the  ordinary  clinical 
and  laboratory  findings.  The  line 


Fig.  20. — Case  VI.  Low-power  microphotograph  showing 
myxomatous  and  fibrous  areas. 


of  treatment  followed  in  this  case 
is  believed  to  be  the  most  rea- 
sonable with  our  present  knowl- 
edge, and  is  based  on  the  fact 
that  the  percentage  of  cures  in 
true  sarcoma  of  bone  is  quite 
small,  even  with  amputation. 
This  accounts  for  the  choice  of 
resection  and  graft  rather  than 


amputation,  thereby  saving  the 
limb  and  offering  as  much  hope 
for  a  cure  in  the  former  proced- 
ure as  in  the  latter.  Unfortun- 
ately, tumor  tissue  was  met  un- 
expectedly in  the  bone  marrow, 
well  below  the  lesion,  and  al- 
though immediate  steps  were 
taVen  to  destroy  any  transplanted 
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cells,  the  prognosis  as  regards 
recurrence  is  distinctly  less  fav- 
orable. In  regard  to  the  radio- 
therapy, which  may  be  criticised 
as  insufficient,  it  is  fairly  well  es- 
tablished that  tumors  which  will 
react  favorably  to  x-rays  or  ra- 
dium, do  so  at  once  with  symp- 
tomatic relief,  while  the  others 
are  better  off  with  immediate 
surgery,  without  the  delay  inci- 
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dent  to  a  really  complete  "course" 
of  radio-therapy.  The  delay  of 
five  weeks  in  establishing  the 
diagnosis  is  considered  short,  as 
compared  with  the  duration  of 
the  lesion,  which  was  at  least 
eighteen  months.  There  was 
time  for  "therapeutic"  roentgen 
radiation,  but  as  the  radium 
showed  no  appreciable  results, 
x-rays   would   in  all  probability 


— ~  -  .  •  :  I 

Fig.  21. — Case  VI.    High-power  microphotograph  showing 
necrosis  of  cells  in  a  myxomatous  area. 


have  been  no  more  helpful. 
Again,  in  view  of  the  small  per- 
centage of  cures,  a  radical  opera- 
tion should  not  be  done  unless 
the  diagnosis  of  malignancy  is 
firmly  established,  and  an  ex- 
ploratory operation  with  a  frozen 
section,  may  be  necessary  before 
this  can  be  done,  as  in  the  next 
case. 


( For  a  case  quite  similar  to 
this  one,  see  Reference  i,  Fig.  i, 
and  page  175). 

CASE  7— (X-ray  Xo.  11138) 
White  male;  age,  25;  lieuten- 
ant of  infantry. 

History 

Complained  of  swelling  of 
stump  of  left  thigh,  said  by  pa- 
tient to  be  torn  muscles.  Condi- 
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tion  dated  from  injury  to  stump. 
Duration  of  pain,  swelling  and 
disability,  all  three  months.  Past 
History:  While  in  a  hospital  for 
treatment  of  pulmonary  tubercu- 
losis in  March,  1918,  the  patient 
noted  a  painful  swelling"  of  the 
first  phalanx  of  his  left  great 
toe  .which  disappeared  and  re- 
appeared four  times  until  it 
finally  became  constant   in  De- 
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cember,  19 18.  As  he  was  in  bed 
it  caused  him  no  inconvenience 
and  it  was  not  until  August, 
1919,  that  it  troubled  him,  17 
months  after  the  first  symptom. 
At  this  time  a  diagnosis  of  osteo- 
myelitis was  made  (see  Fig.  23) 
and  the  toe  curetted.  A  blood 
filled  cyst  was  found  in  the  bone, 
and  as  the  wound  did  not  heal, 
the  toe  was  amputated  about  two 
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Fig.  22. — Case  VI.  High-power  microphotograph  showing 
large  round  and  spindle  cells  which  should  be  looked  upon 
as  sarcoma,  in  typical  myxomatous  tissue. 


months  later.  From  this  a  sec- 
tion was  made  which  was  diag- 
nosed sarcoma.  Seven  weeks 
later  (Nov.,  1919),  the  entire 
foot  became  swollen,  and  on 
x-ray  examination  metastases  to 
tarsus  and  condyle  of  femur 
were  found.  On  account  of 
these,  amputation  was  performed 


through  the  middle  third  of  the 
thigh,  and  the  patient  was  then 
sent  to  our  hospital  for  a  pros- 
thesis. At  this  time,  December, 
1 919,  a  lump  appeared  in  the  left 
groin,  swollen,  red  and  painful, 
which  disappeared  entirely  under 
radium  therapy  and  has  not  re- 
turned,   The  x-ray  examination 
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of  the  stump,  pelvis,  spine  and 
chest  were  negative  for  metas- 
tases and  again  negative  after  a 
three  months  period.  In  May, 
1920,   lie    was    returned   to  his 


Fig.  23. — Case  VII.     X-ray  showing 
original   lesion   in  toe. 

original  hospital  wearing  a  per- 
manent artificial  limb.  In  July, 
1920,  he  "twisted"  his  stump  in 
a  minor  accident,  and  a  few  days 
later  found  that  he  was  unable 
to  wear  his  leg  comfortably,  due 
to  a  lump  on  the  arterior  aspect 
of  the  stump,  which  was  tender 
and  quite  painful  on  motion.  On 
second  admission  a  large,  firm, 
smooth  swelling  was  found  on 
the  antero-lateral  aspect  of  the 
middle  third  of  his  thigh  stump 
firmly  fixed  to  the  bone,  but  not 
to  the  skin,  and  apparently  in- 
volving the  soft  parts.  Tender 
on  pressure  and  painful  on  mo- 
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tion.    No  evidence  of  glandular 

involvement. 

Examination 

X-rays  showed  (Fig.  24),  a 
large  cystic  defect  in  the  femur 
just  below  the  lesser  trochanter, 
with  almosl  explosive  destruction 
of  the  cortex,  the  latter  appar- 
ently in  part  due  to  a  pathologi- 
cal fracture  through  the  involved 
area.  Examination  of  the  chest 
showed  several  small  nodules  in 
the  base  of  the  right  lung,  not 
seen  when  the  plates  of  the  pre- 
vious spring  were  compared  with 
the  present  ones,  and  a  diagnosis 
of  metastatic  sarcoma  involving 
femur  and  lung  was  made.  Un- 
fortunately, we  did  not  at  that 
time  have  his  previous  x-rays  or 
section  of  the  tumors,  and  on 
consultation  the  possibility  of 
tuberculosis  was  suggested.  As 
the  prognosis,  in  the  case  the  les- 
ions were  sarcomatous,  was  poor, 


Fig.  24. — Case  VII.  X-ray  of  stump 
of  left  femur.     See  text. 


PRIMARY  TUMORS  OF  BONE— SOSMAN  AND  CANTER 


an  exploratory  operation  was 
done,  October,  1920.  (Major 
Kirk).  A  large  blood  filled  cyst 
was  found  (Fig.  25),  with  the 
"velvety"  lining  of  tumor  tissue, 
a  section  of  which  was  reported 
as  sarcoma.  Amputation  was 
then  done  three  days  later,  with 
no  attempt  at  chemical  or  electri- 
cal cauterization  of  the  original 


Fig.  25. — Case  VII.  Longitudinal 
section  through  tumor  showing  large 
hemorrhagic  cyst  with  marked  bone 
destruction.  Tumor  tissue  was  fri- 
able, soft  and  hemorrhagic.  Type 
of  malignant  hemorrhagic  bone  cyst. 

wound.  Further  microscopic 
study  (Figs.  26  and  27),  con- 
firmed the  diagnosis  of  sarcoma, 
of  the  endothelial  type,  which  not 
infrequently  metastasizes  to  bone. 
(Bloodgood).  On  comparison  of 
the  tissue  from  the  toe  and  from 
the  stump,  the  latter  is  more  cel- 
lular,  more  vascular,   the  cells 


stain  more  deeply  and  appear 
younger,  indicating  some  in- 
crease in  malignancy. 

Treatment 

Tn  spite  of  the  poor  prognosis, 
deep  roentgen  therapy  was  be- 
gun on  the  chest  (the  stump  hav- 
ing had  one  "course"  prior  to 
operation),  and  the  entire  lung 
field  thoroughly  and  heavily  radi- 
ated. The  small  nodules  in  the 
base  can  now  hardly  be  found, 
appearing  fibrosed,  and,  although 
quite  sick  after  the  intensive 
treatment,  the  patient  is  now  in 
gairlv  good  condition,  with  no 
signs  of  recurrences.  There  was 
an  immediate  gain  in  weight  and 
a  general  improvement,  so  that 
the  prognosis  at  present  is  much 
better  than  before  operation. 

Discussion 

This  case  is  somewhat  unusual 
in  that  it  began  as  a  central 
tumor  of  a  phalanx  (these  tumors 
forming  only  a  small  portion  of 
bone),  and  is  one  of  the  few  ma- 
lignant tumors  originating  in  a 
phalanx  to  be  put  on  record.  It 
also  shows  an  unusual  spread,  by 
metastisizing  primarily  to  bone 
and  to  the  bones  of  the  same 
limb  in  an  ascending  sequence. 
The  only  other  involvements  noted 
were  the  inguinal  glands  on  the 
same  side  and  the  base  of  the 
lung,  neither  of  which  has  been 
proven  to  be  tumor  tissue.  In 
addition  it  demonstrates  the  rapid 
response  to  radio-therapy  found 
in  some  tumors  not  belonging  to 
the  lymphomatous  group,  which, 
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of  course,  respond  best  of  all  to 
this  form  of  treatment.  In  view 
of  this  it  is  possible  that  a  thor- 
ough treatment  of  the  original 
lesion  with  x-rays  or  radium 
would  have  prevented  the  subse- 
quent metastases,  especially  if 
curettement  had  not  been  done. 
This  in  turn  shows  the  necessity 
of  recognizing  the  type  of  tissue 
which   is   met,   even   in   such  a 
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minor  operation.  The  finding  of 
a  blood -hi  led  cyst  in  the  bone 
should  have  suggested  the  possi- 
bility of  malignancy,  and  a  resec- 
tion of  the  tissue  should  have 
been  made  at  once. 

In  conclusion  we  wish  to  thank 
Dr.  Iiloodgood  for  his  extremely 
valuable  assistance  in  the  study 
of  these  cases,  and  the  officers  of 
the  surgical  and  laboratory  ser- 


Fig.  26. — Case  VII.  Low-power  microphotograph  showing 
small  nests  of  medium-sized  round  sarcoma  cells  with 
much  blood.  Blood  vessels  with  tumor  cells  in  lumen 
and  outside. 


vices  of  this  hospital  for  their 
hearty  cooperation.  We  are  in- 
debted to  Mr.  Herman  Shapiro, 
of  Baltimore,  for  the  excellent 
reproductions  of  the  x-rays  and 
gross  and  microscopic  sections, 
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The  Treatment  of  Tuberculous  Cervical  Adenitis  Results 
From  Use  of  Fractional  X-ray  Dosage  in  One  Hundred  Cases 

L.  J  Carter,  M.  D. 
Brandon,  Man. 


'TVFIERE  arc  two  laws  which 
should  govern  the  physician 
in  his  treatment  of  disease — 
First,  he  should  do  no  harm ; 
Second,  he  should  work  in  har- 
mony with  Nature's  modus  oper- 
andi. 

The  application  of  the  first  law 
to  the  treatment  of  Tuberculous 
Cervical  Adenitis  rules  out,  we 
believe,  their  surgical  extirpation. 
For  it  is  inconceivable  that  the 
opening  up  of  blood  and  lym- 
phatic channels  resulting  from  an 
extensive  dissection  should  not 
do  harm  by  giving  opportunity 
for  the  extension  of  the  infec- 
tion to  other  organs,  particularly 
the  lungs.  The  x-ray  can  cure 
any  glands  that  surgery  can  re- 
move, with  less  discomfort  to  the 
patient  and  less  danger  of  spread- 
ing the  infection.  Further,  we 
have  cured  by  the  x-ray  many 
cases  that  have  come  to  us  as 
surgical  failures.  The  only  in- 
dication for  surgery  is  where  a 
caseous  gland  has  broken  down 
through  having  become  secondar- 
ily infected,  or  through  liquefac- 
tion necrosis,  and  is  pointing  at 
the  skin.  Then  the  detritus  or 
the  pus  should  be  evacuated  by 
the  smallest  kind  of  skin  incision. 

The  consideration  of  Nature's 
second  law — that  the  physician 
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should  imitate  Nature's  methods, 
together  with  the  study  of  the 
pathology  of  tuberculous  glands, 
has  led  us  to  depart  from  the 
commonly  taught  method  of  us- 
ing x-ray  in  the  treatment  of 
tuberculous  glands  of  the  neck, 
viz.,  intensive  treatment  by  hard 
filtered  rays.  The  U.  S.  army 
x-ray  manual  (  i  I  recommends 
for  the  treatment  of  tuberculous 
adenitis  "intensive  or  semi-in- 
tensive filtered  treatments."  The 
kind  of  ray  recommended  fo1- 
filtered  treatments  is  (2)  a  "cl- 
inch gap."  Pancoast  ( ^  )  savs  of 
tuberculous  adenitis,  "deep  pene- 
tration and  filtration  are  to  be 
employed."  These  expressions 
are  representative  of  the  Ameri- 
can literature  on  this  form  of 
x-ray  treatment. 

Now,  we  do  not  believe  that 
the  hard  x-ray,  represented  by 
the  9-inch  gap,  produces  results 
as  much  in  harmony  with 
Nature's  method  of  healing  tuber- 
culous glands  as  does  the  milder 
ray,  with  shorter  spark  gap.  The 
hard  ray  accomplishes  its  results 
by  the  destruction  of  rapidly  pro- 
liferating tissue,  especially  of 
embryonal  type.  It  has  made  its 
ereat  achievements  in  the  ma- 
lignancies  and  in  the  pathological 
hyperplasias,  notably  those  of  the 
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thyroid  gland  and  the  fibroids  of 
the  uterus.  In  tuberculous  glands, 
however,  the  destructive  process 
arid  the  process  of  repair  are  of 
quite  a  different  order  from  that 
of  the  neoplastic  type  of  disease. 
The  hyperplasia  here  is  not  a  de- 
structive process,  but  is  a  part  of 
the  process  of  repair,  and  should 
be  stimulated  rather  than  in- 
hibited. 

Further,  in  the  proliferating 
embryonic  type  of  tumor  the  in- 
dications are  to  cut  off  the  blood 
supply,  and  this  the  hard  ray  does 
by  destroying  the  intima  of  the 
arterioles,  with  resulting  throm- 
bosis. On  the  other  hand,  in 
tuberculous  glands  the  indica- 
tions are  to  increase  the  blood 
supply,  to  supplement  the  hyper- 
emia, which  nature  produces,  by 
the  stimulating  effect  of  the  mil- 
der forms  of  x-ray. 

Adami  and  McRae  (4)  thus 
describe  the  destruction  process 
and  mode  of  repair  of  tubercu- 
lous glands  ''as  a  result  of  the  in- 
vasion of  the  gland  by  the  tuber- 
cle bacillus,  a  mild  protective  in- 
flammatory process  is  set  up." 
This  process  consists  of : 

1.  Simple   cellular  hyperplasia. 

2.  Tubercle  formation;  agglom- 
eration; caseation  resulting 
from  the  tubercle  bacillus  tox- 
ins; and  possible  liquefaction 
necrosis,  or  breaking  down  as 
a  result  of  secondary  infec- 
tion. 

3.  Thickening  of  the  capillary 
walls,  the  fibrous  stroma  of 
the  gland,  and  the  fibrous 
capsule  of  the  gland,  which 
may  be  so  extreme  as  to  cause 
atrophy  of  the  lymphoid  ele- 
ments. 

4.  Deposit  of  calcium  salts  in 
the  caseous  gland. 


The  hyperplasia  of  lymphocytes 
is  nature's  primary  defensive 
mechanism  in  the  acute  stage; 
the  hyperplasia  of  fibrous  tissue 
elements  is  the  subsequent  method 
of  defense.  Both  these  are  es- 
sentially defensive  measures  and 
should  not  be  interfered  with. 
We  believe  they  are  retarded  by 
the  destructive  tendency  of  the 
hard  ray,  and  stimulated  by  the 
ray  of  medium  softness. 

Erskine  (5)  says:  "With  a 
short  spark  gap  only  soft  rays 
are  produced,  with  a  medium 
spark  gap  more  soft  rays  and 
some  medium  rays,  while  by  us- 
ing a  long  spark  gap  we  get 
many  more  soft  rays,  more  me- 
dium rays,  and  some  hard  rays." 
And  from  the  premises  he  draws 
the  conclusion :  "By  using  a  long 
spark  gap  we  obtain  a  beam  of 
light  with  the  widest  possible 
range  of  penetrative  power,  es- 
pecially rich  in*  soft  and  medium 
rays,  and  adaptable  by  means  of 
filters  to  every  therapeutic  re- 
quirement." Now,  it  is  generally 
conceded  that  the  heavy  filtra- 
tion, required  when  the  long 
spark  gap  is  used,  cuts  out  larger 
relative  proportions  of  soft  and 
medium  rays,  and  lets  through 
proportionately  more  hard  rays. 
So  that  the  characteristic  effect 
of  the  ray  produced  by  the  long 
spark  gap  seems  to  be,  not  that 
of  the  mixed  rays,  but  that  of 
the  hard  ray.  We  think  it  is 
more  in  harmony  with  nature's 
method  of  healing  tuberculous 
glands  not  to  use  this  hard  de- 
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structive  ray,  produced  by  the  9- 
inch  spark  gap,  but  to  use  the 
medium  stimulating  ray  produced 
by  the  5  or  6-inch  spark  gap. 
The  fibrous  chains  of  glands 
which  are  the  results  of  infec- 
tion extending  over  years,  and 
in  which  the  tuberculous  process 
is  arrested,  may  be  the  proper 
field  for  the  hard  rays.  But  we 
are  convinced  that  the  acute  or 
subacute  inflammations  which 
form  the  bulk  of  our  cases, 
should  receive  only  the  medium 
rays,  especially  since  no  one  at- 
tributes to  the  x-ray  the  power 
to  destroy  the  tubercle  bacillus. 

This  conviction  is  confirmed 
by  several  other  considerations: 

1.  Certain  unfortunate  ex- 
periences. Recently  a  medical 
confrere  from  an  adjoining  town 
desired  a  heavy  treatment  of  an 
acutely  infected  gland,  as  he 
could  not  report  again  in  less 
than  a  month.  Contrary  to  our 
best  judgment  we  gave  him  a 
highly  filtered  intensive  treat- 
ment. The  result  was  that  we 
set  up  a  terrific  reaction,  which 
nearly  prostrated  our  doctor  pa- 
tient for  a  period  of  two  ensuing 
months.  Again,  a  patient  in 
whom  the  large  acute  swelling 
had  subsided  under  twelve  mild 
treatments,  was  given  a  course 
of  intensive  treatments  to  absorb 
the  hard  gland  remaining.  The 
result  was  a  prompt  recrudescence 
of  the  acute  inflammation. 

2.  A  second  consideration, 
suggestive  of  the  value  of 
medium  rays  in  this  condition,  is 
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the  good  results  obtained  in  many 
sanatoria  through  the  treatment 
of  surgical  tuberculosis,  including 
tuberculous  glands  by  heliother- 
apy. Now  heliotherapy  is  a  much 
less  stimulating  form  of  treat- 
ment than  even  the  mildest  forms 
of  x-ray.  And  yet  I  am  told  by 
the  superintendent  of  one  of 
these  sanatoria  that  they  must  be 
careful  even  in  the  use  of  helio- 
therapy, because  of  the  dangers 
of  overstimulation  and  the  flar- 
ing up  of  acute  symptoms. 

3.  The  third  consideration, 
confirming  our  conviction  of  the 
value  of  medium  rays,  is  the 
uniformly  good  results  which  we 
have  personally  obtained  by  their 
use  in  the  treatment  of  the  one 
hundred  cases  which  we  now  re- 
port. 

If  we  would  summarize  our 
idea  of  the  kind  of  x-rays  to  use 
in  tuberculous  cervical  glands 
we  would  say— The  rays  should 
be  as  soft  as  consistent  with 
thorough  penetration  and  safety 
to  overlving  tissues.  Our  problem 
then  is,  what  is  the  lowest  spark 
gap  which  will  enable  the  rays 
to  overcome  the  two-fold  resist- 
ance-first, that  of  the  tissues 
overlving  the  cervical  glands; 
second,  that  of  the  filters  neces- 
sary to  protect  the  overlying  skm. 

The  tissues  overlying  the  cervi- 
cal lymphatic  glands  and  inter- 
posing resistance  are.  the  skm— 
when  the  glands  are  post  sterno- 
mastoid— and  the  skin  and  sterno- 
mastoid  muscle,  when  the  deeper 
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glands  underlying  that  muscle 
are  involved. 

Warner  (6)  has  demonstrated 
by  the  ionization  method,  using  a 
5.5  inch  spark  gap,  that  a  thick 
skin  will  absorb  rays  equivalent 
to  that  absorbed  by  .70  mm.  of 
aluminum,  while  beef-steak  20 
mm.  thick  is  equal  in  absorbing 
power  to  1  mm.  aluminum.  On 
this  basis  the  resistance  of  the 
sterno-mastoid,  which  will  aver- 
age about  6  mm.  in  thickness, 
would  be  the  equivalent  of  .30 
mm.  aluminum.  The  total  over- 
lying structures  of  the  cervical 
lymphatic  glands  would  represent 
the  filtration  effected  by  .70  plus 
.30  equals  1  mm.  aluminum. 

In  addition  to  this  resistance  by 
the  overlying  tissues,  we  must 
take  into  consideration  the  re- 
sistance offered  by  the  filtration 
necessary  to  protect  the  skin. 
This  factor,  which  we  estimate 
at  2  mm.  aluminum  for  the  5  or 
6-inch  spark  gap  ray,  can  readily 
be  determined  by  experimenta- 
tion along  the  lines  mapped  out 
by  McKee  (7).  Remer  and 
Witherbee  (8)  who  have  worked 
out  what  they  term  "the  arith- 
metical method  of  computing 
x-ray  dosage." 

They  rind  that  the  law  for  fil- 
tered '  dosage  differs  from  that 
for  unliltered  dosage.  The  for- 
mula for  unfiltered  dosage  is — 
spark  gap  times  milliamperage 
multiplied  by  time,  equals  square 
of  focal  distance.  The  formula 
for  filtered  dosage  is — spark  gap 
times    milliamperage  multiplied 
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by  lime,  focal  distance.  While 
the  unfiltered  dose  varies  in- 
versely as  the  square  of  the  focal 
distance,  the  filtered  dose  varies 
inversely  as  the  focal  distance. 
On  tin's  basis  they  find  by  actual 
experimentation  the  formula  for 

a  skin  dose  when  a  2  mm.  alum- 

21 

inum  filter  is  used  to  be  — ; 

2 

while  the  formula  when  a  3  mm. 

231 

filter  is  used  is   . 

20 

It  is  interesting  to  see  how 
the  technique  we  have  adopted, 
for  treatment  of  tuberculous 
cervical  glands  measures  up  with 
these  formulae.  As  stated  above, 
we  use  2  mm.  aluminum  filter. 
Our  formula  is  as  follows :  5- 
inch  spark  gap  times  milliamper- 
age, 4  multiplied  by  5  minutes 

time,   equals   10-inch   focal  dis- 
100 

tance,  or   . 

10 

It  will  be  seen  that  this  for- 
mula represents  a  skin  dose  un- 

100 

derneath  the  2  mm.   filter,  — 

10 

21 

being  almost  the  same  as  — ; 

2 

7 

but  it  represents  only  —  of  a 

8 

skin  dose  in  the  glands,  under- 
neath the  3  mm.  filter — the  over- 
lying tissues  forming  the  addi- 

100  7 
tional  mm.,  since  —  is  about — 

10  8 

231 

of  — .    The  difference  in  focal 

20 

distance  between  the  skin  and  the 
gland  is  so  small  as  to  be  neg- 
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ligible  for  practical  purposes. 

This  technique,  while  using  the 
spark  gap  distance  that  we  con- 
sider the  best  to  apply  in  treating 
tuberculous  glands,  furnishes  as 
nearly  a  skin  dose  to  the  glands 
themselves  as  it  is  possible  to 
give  and  not  overstep  the  bounds 
of  safety  for  the  overlying  skin. 
That  the  technique  will  be  criti- 
cised, by  those  who  use  and  teach 
deep  therapy  for  everything,  we 
quite  expect.  But  there  is  one 
thing  which  is  beyond  criticism, 
and  that  is  the  statistics  which 
we  furnish  of  nearly  one  hun- 
dred per  cent  cures  in  a  long 
series  of  cases,  going  back  over 
a  period  of  about  ten  years. 

Before  treating  an  enlarged  in- 
flamed cervical  gland  with  x-ray, 
one  must  know  that  he  is  dealing 
not  with  a  secondary  infection 
from  some  pus  forming  organ- 
ism, but  with  a  tuberculous  pro- 
cess. It  is  our  practice  to  de- 
termine this  in  every  case  by 
using  the  tuberculin  test,  giving 
from  three  to  fifteen  milligrams 
of  old  tuberculin  subcutaneously. 

There  are  certain  general 
measures,  common  to  the  treat- 
ment of  all  forms  of  tuberculosis, 
that  should  be  carried  out  in 
dealing  with  tuberculous  glands, 
such  as  the  open  air  life,  good 
feeding,  and  plenty  of  rest. 

It  is  a  matter  of  first  import- 
ance to  locate  and  remove  any 
foci  of  infection.  These  will  usu- 
ally be  either  the  tonsils  or  the 
teeth.  The  tonsils  may  be  the 
site  of  entrance  of  the  tubercle 
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bacillus,  or  the  seat  of  a  pus  in- 
fection which  is  secondarily  in- 
volving the  glands  through  lym- 
phatic drainage.  In  either  case, 
the  tonsils,  if  showing  any  evi- 
dence of  disease,  should  be  re- 
moved. Infected  teeth  may  be 
furnishing  the  pyogenic  organ- 
isms which  are  secondarily  in- 
vading the  tuberculous  gland,  and 
interfering  with  the  healing  ef- 
fects of  your  therapeutic  meas- 
ures. A  very  vivid  realization  of 
this  fact  was  experienced  by  us 
when  a  patient,  who  had  received 
seven  treatments  with  no  im- 
provement in  the  gland,  removed 
to  another  city,  and  was  prompt- 
ly relieved  of  her  enlarged  gland 
following  the  extraction  of  a 
diseased  tooth.  We  are  forcibly 
impressed,  in  tabulating  this  ser- 
ies we  are  now  reporting,  with 
the  large  number  of  cases  that 
did  not  respond  to  treatment  un- 
til tonsils  or  other  foci  were  re- 
moved. 

Another  measure  which  we  re- 
gard as  of  cardinal  importance 
is  the  hypodermic  use  of  tubercu- 
lin. Various  members  of  our 
clinic  have  had  long  experience 
in  the  use  of  tuberculin,  having 
employed  it  continuously  for  the 
last  fifteen  years  with  almost 
unvaryingly  good  results.  It  is 
one  of  the  lines  of  treatment 
which  we  would  not  like  to  do 
without.  We  are  quite  aware 
that  there  has  been  a  great  deal 
of  criticism  offered  concerning 
the  therapeutic  use  of  tuberculin. 
We    believe    that    criticism  is 
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largely  based  upon  incorrect 
methods  of  administration.  There 
are  two  ways  of  using  tuberculin, 
just  as  there  are  two  ways  of 
using  the  x-ray.  The  one  way  is 
to  stimulate  reactions,  and  the 
other  way  is  to  stimulate  meta- 
bolism and  the  process  of  im- 
munization. We  believe  that  in 
the  therapeutic  use  of  tuberculin, 
especially  in  the  early  stages,  the 
dose  should  be  kept  below  the 
point  where  it  gives  systemic  re- 
actions to  the  patient.  Failure  to 
observe  this  is  responsible  for 
much  of  the  unsatisfactory  ex- 
perience some  have  had  with  this 
agent.  We  use  the  bacillen  emul- 
sion, beginning  with  two  minims 
of  the  lowest  dilution,  and  in- 
creasing according  to  the  degree 
of  immunity  of  the  patient  as 
evidenced  by  the  presence  or  ab- 
sence of  reaction. 

Coming  now  to  our  x-ray  tech- 
nique, we  use  the  formula  de- 
scribed above,  giving  one  treat- 
ment every  five  to  seven  days  un- 
til there  is  marked  decrease  in 
the  size  and  inflammatory  condi- 
tion in  the  glands.  Then  the  per- 
iod between  the  treatments  is  ex- 
tended to  two  weeks,  and  they 
are  continued  thus  for  a  period 
of  six  to  nine  months.  This 
continuation  of  the  treatment 
after  the  glands  have  subsided  is 
the  crux  of  the  whole  situation. 
If  you  let  your  patient  go  after 
you  have  given  eight  or  ten  treat- 
ments, which  we  find  is  the  aver- 
age number  required  to  reduce 
the  glands  to  normal  size,  you 
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may  look  for  recurrence.  We  tell 
our  patients  that  any  one  who  is 
healed  of  a  tuberculous  process 
of  any  kind  in  from  one  to  two 
years  is  a  very  fortunate  individ- 
ual. The  healing  of  tuberculous 
glands  goes  through  the  same 
stages  as  the  healing  of  a  tuber- 
culous process  in  the  lungs.  There 
is  the  period  of  quiescent  symp- 
toms, followed  by  the  period  of 
arrested  progress,  followed  by  the 
period  of  apparent  cure.  These 
periods  extend  not  over  weeks, 
but  months,  and  you  can  no  more 
heal  a  tuberculous  gland  in  a  day 
than  you  can  a  tuberculous  lung. 
The  patients  in  this  series,  who 
continued  the  treatment  until 
they  were  discharged  as  cured, 
received  an  average  of  twenty- 
four  treatments  each,  extending 
over  an  average  period  of  ten 
months. 

We  have  seen  telangictasis  in 
only  one  case,  and  that  was  pro- 
duced in  the  early  days  when  the 
gas  tube  was  used,  and  we  did 
not  understand  the  necessity  of 
never  producing  an  erythema  of 
the  skin. 

During  the  course  of  the  treat- 
ments about  ten  of  the  glands 
broke  down  and  required  evacua- 
tion. This  was  done  through  a 
very  small  skin  incision,  which 
promptly  healed.  We  have  had 
no  case  of  an  unhealed  tubercu- 
lous sinus. 

We  have  records  of  recurrence 
in  only  two  cases,  where  the  pa- 
tients had  been  discharged  as 
cured.     These    cleared    up  on 
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further  treatment,  and  remain  so 
at  this  date.  That  this  is  con- 
clusive as  to  the  glands  remain- 
ing healed,  is  evident,  when  it  is 
noted  that  in  about  thirty  of  the 
cases  the  cure  dates  back  over 
five  years. 

In  only  two  cases  was  there 
anything  to  indicate  that  our 
treatment  might  possibly  have 
any  relation  to  a  spreading  tuber- 
culous infection. 

In  one  case  a  boy  of  four  re- 
ceived three  treatments,  one  week 
apart,  over  a  large  softened  case- 
ous gland.  In  a  few  days  after 
the  last  treatment  he  developed 
a  tuberculous  meningitis  and  died. 

A  young  lady  received  eighteen 
treatments  over  a  course  of  six 
months,  contracted  "the  flu,"  de- 
veloped acute  miliary  tuberculosis 
of  the  lungs,  and  died  in  a  sana- 
torium. 

We  do  not  believe  there  is  any 
causal  relation  between  the  x-ray 
treatment  and  the  spreading  in- 
fection in  these  two  cases. 

Five  patients  changed  their 
residence  and  transferred  their 
treatment  to  other  radiotherapists. 
Six  patients  failed  to  follow  up 
the  treatments  after  they  had 
made  but  a  beginning.  Eleven 
patients  are  continuing  the  treat- 
ment, progressing  favorably,  but 
not  yet  ready  to  be  discharged 
as  cured.  The  balance  of  the 
hundred  have  been  discharged  by 
us  as  apparently  cured.  The 
glands  have  been  reduced  to  the 
merest  kernels,  and  the  general 
condition  of  the  patients  has  been 
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restored  to  one  of  well-being. 

In  conclusion  we  wish  to  make 
it  clear  that  we  do  not  in  any 
sense  disparage  deep  therapy.  In 
certain  forms  of  malignancy,  in 
hyperplastic  thyroids,  in  the  hem- 
orrhages of  the  menopause  de- 
pendent upon  fibroid  changes  in 
the  uterus,  we  have  achieved 
through  deep  therapy  results  so 
brilliant  that  we  have  come  to  re- 
gard it  as  almost  a  specific.  But 
we  should  not  let  our  enthusiasm 
for  deep  therapy  prevent  us  rec- 
ognizing the  good  results  obtain- 
ed by  milder  types  of  x-ray  treat- 
ment. The  advent  of  the  Cool- 
idge  tube,  which  has  done  so 
much  for  deep  therapy,  has  also 
standardized  our  technique  for 
the  milder  therapy.  And  this  re- 
port is  simply  a  statement  of  our 
experience  with  that  standardized 
milder  therapy  in  the  treatment 
of  tuberculous  cervical  adenitis, 
where  we  have  demonstrated  its 
ability  to  achieve  such  uniformly 
good  results. 
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History  and  Development  of  Radium-Therapy 

Charles  H.  Viol,  Ph.  D. 
Pittsburgh,  Pa. 


"DADIUM  was  discovered  by 
the  Curies  in  1898,  and  an 
action  by  the  radium  rays  on  the 
skin  was  first  recorded  by  Walk- 
hoff  in  1900  (Photogr.  Rund- 
schau, Oct.)  Giesel  a  little  later 
(Ber.  d.  d.  Chem.  Ger.  33,  3570, 
1901)  described  an  experiment 
wherein,  after  a  two-hour  action 
by  0.27  gm.  of  a  radium  prep- 
aration, enclosed  in  a  double 
celluloid  capsule,  and  applied  to 
the  inner  surface  of  the  forearm, 
there  was  a  very  intense  reaction 
with  pigmentation  after  two  to 
three  weeks,  followed  by  vesicu- 
lation'and  scabbing  as  in  case  of 
a  burn.  Following  the  healing, 
the  hair  did  not  grow  on  the 
rayed  spot.  Becquerel  in  1901, 
while  using  a  very  active  radium 
preparation,  carried  the  tube  in 
his  vest  pocket  for  several  hours. 
Several  weeks  later  a  severe  in- 
flammation of  the  skin  appeared, 
which  was  attributed  to  the  ac- 
tion of  the  radium.  Prof.  Curie 
then  made  an  experiment  on  him- 
self, and  as  a  result  of  the  dis- 
covery of  this  new  property  of 
radium,   loaned   a   specimen  of 


radium  to  Dr.  Danlos,  of  the  St. 
Louis  Hospital,  Paris,  for  medi- 
cal purposes.  In  1901  Danlos  re- 
ported on  the  treatment  of  lupus 
erythematosus  by  radium  chlo- 
ride (Soc.  franc,  de  dermat.  et 
de  syph.  Nov.  7). 

As  rapidly  as  the  amounts  of 
radium  available  permitted,  the 
experiments  in  the  use  of  radium 
were  taken  up  by  other  workers 
in  Europe,  and  America,  and  in 
the  years  up  to  19 10,  radium 
treatment  was  favorably  sug- 
gested for  many  conditions,  in- 
cluding many  malignant  and  be- 
nign growths.  During  this  early 
period  the  main  contributors  were 
the  French  and  German  schools, 
the  English  and  American  con- 
tributions being  much  fewer  in 
number.  In  this  country  we  may 
mention  the  pioneer  work  of  R. 
Abbe  (  Radium  in  Therapeutics. 
Boston  Med.  and  Surg.  Jour., 
53,  1904)  ;  Wm.  J.  Morton 
(Treatment  of  Cancer  and  Lupus 
with  Radium,  Med.  Record,  Nov. 
9,  1907)  ;  Williams,  of  Boston. 
(Early  Treatment  of  Some 
Superficial     Cancers,  especially 
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Epitheliomas,  by  Pure  Radium 
Bromide  rather  than  Operation 
or  x-rays,  J.  A.  M.  A.  51,  894. 
1908)  and  EL  Robarts  (Practi- 
cal Radium,  The  Causation  of 
Cancer  and  Its  Curability  by  Ra- 
dium. The  Practical  Uses  of  Ra- 
dium in  the  Treatment  of  the 
Obstinate  Forms  of  Disease.  St. 
Louis,  Mo.,  1908).  The  writer 
has  not  had  an  opportunity  to  go 
into  the  work  of  the  pioneer 
radium  therapists  in  the  country 
and  simply  mentions  the  names 
of  men  whose  work  has  come  to 
his  attention. 

During  the  first  ten  years  of 
its  development  radium  therapy 
struggled  with  two  great  diffi- 
culties which  made  advances  in 
the  work  very  slow.  These  were 
the  small  amounts  of  radium 
which  were  available  for  the 
work  and  the  lack  of  a  suitably 
accurate  method  for  standardiz- 
ing radium  preparations  for 
therapeutic  use. 

In  order  that  there  might  be 
greater  accuracy  in  the  standard- 
ization of  radium  preparations, 
the  Congress  of  Radiology  and 
Electricity,  meeting  in  Brussels 
in  191  o,  appointed  a  committee 
to  make  arrangements  for  the 
preparation  of  an  International 
Radium  Standard,  and  Mme. 
Curie  was  asked  to  prepare  the 
standard.  This,  as  made,  con- 
sisted of  21.99  mgm.  of  pure 
radium  chloride,  sealed  in  a  thin 
glass  tube.  In  March,  191 2,  this 
standard  was  compared  by  the 
committee,  meeting  in  Paris,  with 
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similar  standards  made  by  Iloe- 
nigschmid  from  pure  radium  in 
the  possession  of  the  Institute 
for  Radium  Research  of  the 
Vienna  Academy  of  Sciences,  the 
material  for  the  Vienna  proto- 
types having  been  purified  for 
atomic  weight  determinations,  the 
three  tubes  containing  10. 11, 
31.70  and  40.43  mgm.  of  radium 
chloride,  respectively.  Compari- 
son of  the  Curie  tube  with  the 
Vienna  tubes  showed  that  the 
preparations  agreed  within  the 
limits  of  the  errors  of  measure- 
ment, and  certainly  within  one 
part  in  three  hundred.  The 
standard  prepared  by  Mme  Curie 
was  accepted  as  the  International 
Radium  Standard  and  is  preserv- 
ed at  the  International  Bureau  of 
\\  eights  and  Measures  at  Sevres, 
near  Paris.  Duplicates  of  the  In- 
ternational Standard  have  been 
prepared  for  use  by  the  govern- 
ments of  the  world,  that  for  the 
United  States  being  in  the  pos- 
session of  the  U.  S.  Bureau  of 
Standards,  at  Washington. 

Along  with  the  new  radium 
standard  came  the  more  general 
use  of  the  gamma  ray  method  of 
comparing  quantities  of  radium, 
and  this  advance  has  been  of  the 
greatest  importance  in  permitting 
physicians  to  know  exactly  with 
what  they  are  working,  and  so 
make  it  more  readily  possible  for 
the  accurate  description  of  their 
methods,  and  for  the  duplication 
of  their  work  by  others.  This 
was  not  possible  wTith  the  older 
method  of  standardization  (the 
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so-called  activity  units)  where 
each  radium  applicator  had  to  he 
physiologically  standardized. 

The  radium  production  from 
Bohemian  pitchblende  was  main- 
tained as  a  government  monopoly 
hy  the  Austrian  government,  and 
the  independent  production  of 
radium  in  France  and  Germany 
up  to  1914  was  mainly  from  ores 
which  were  imported,  high  grade 
carnotite  from  Colorado  being, 
in  the  several  years  prior  to  the 
outbreak  of  the  European  war, 
the  main  source  of  radium.  Even 
this  ore,  according  to  the  statis- 
tics, could  not  in  the  aggregate 
have  yielded  any  very  large 
amount  of  radium.  (Less  than 
2q  grams  probably).  (See  U.  S. 
Geol.  Survev  Report  for  1914, 
Report  on  Uranium,  Vanadium 
and  Radium,  by  F.  L.  Hess). 
In  the  United  States,  Lockwood, 
of  Buffalo,  N.  Y.,  had  worked 
from  1903,  in  a  vain  effort  to 
produce  high  purity  radium  salts, 
and  it  was  not  until  IQ13,  that 
the  first  high  grade  radium  was 
prepared  in  this  country  in  the 
laboratory  of  the  Standard 
Chemical  Company,  at  Pitts- 
burgh. Since  1914  the  produc- 
tion of  radium  has  been  carried 
on  mainly  in  this  country,  carno- 
tite being  the  source,  and  it  is 
conservatively  estimated  that  to 
date  (June,  1920),  the  total  ag- 
gregate production  in  the  world 
of  high  grade  radium  salts  prob- 
ably does  not  exceed  one  hundred 
and  thirty  grams  of  radium  ele- 
ment   contained,    and    of  this 
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amount  between  eighty  and 
eighty-five  grams  have  been  pro- 
duced in  the  United  States.  While 
the  figure  for  the  world's  total 
production  is  in  the  nature  of  a 
guess — the  figures  for  the  pro- 
duction in  this  country  are  rea- 
sonably accurate,  since  for  ex- 
ample it  is  known  that  the  Stan- 
dard Chemical  Company,  of 
Pittsburgh,  has  produced  over  55 
grams  to  date. 

Prior  to  191 2  the  most  exten- 
sive work  in  radium  therapy  was 
that  of  the  French  School,  of 
whom  we  mention  Drs.  Danlos, 
Beclere,  Darier,  Dominici,  Wick- 
ham,  Degrais.  Barcat,  Chevrier, 
Cheron,  Rubens-Duval,  Fabre, 
Oudin  and  Verchere,  Faure-Beau- 
lieu,  Bavet,  and  de  Beurmaun. 
Other  pioneers  worthy  of  special 
mention  are  Abbe,  Williams, 
Davidson,  Lassar  and  Blaschko. 

The  indications  for  radium  in 
various  conditions,  as  given  by 
Dr.  Barcat  in  his  Precis  de  Ra- 
diumtherapie  (Paris,  Maloine, 
T012)  are  noted  here,  together 
with  the  name  or  names  of  those 
who  first  reported  the  treatment. 

Cutaneous  cancer,  lupus  vul- 
garis, lupus  erythematosus,  port 
wine  stains,  psoriasis,  Danlos, 
T902.  Leucoplakia,  Rehns  and 
Salmon,  T904.  Keloids,  Williams, 
Werner  and  Hirschel,  1904, 
Wickham  and  Degrais,  1908. 
Sycosis,  acne  rosacea,  lichen 
ruber,  Blacshko,  1 905.  Eczema, 
Lassar,  1904,  Blaschko,  1 906, 
Wickham  and  Degrais,  1906. 
Warts,  Abbe  and  Boikoff,  1904. 
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Pigmented  nevi,  Hartigan,  1904. 
Epithelioma  of  the  Mucous  Sur- 
face of  the  Lips,  Dominici,  1908. 
Epithelioma  of  the  Buccal  Mu- 
cosa, Gussembauer,  (1  case); 
Abbe,  (2  cases)  ;  Dominici,  (6 
cases).  Epithelioma  of  Tongue, 
Dominici.  Angiomas,  Wickham 
and  Degrais,  1906.  Mycosis,  de 
Beurmann,  Dominici  and  Rubens- 
Duval,  1907.  Yanthoma,  Barcat 
and  Bord.  Rhynophyma,  Wick- 
ham and  Degrais,  1909.  Breast 
cancer,  Lassar,  1904,  Abbe,  1905, 
Hartigan,  1905,  Morton,  1907. 
Sarcoma,  Morton,  1905,  Dom- 
inici, Haret.  Cancer  of  Cervix, 
Fibroids,  Abbe,  1905.  Fibromas 
and  Metrorrhagia  due  to  Fib- 
roids and  Metritis,  Oudin  and 
Verchere.  Later  works  by  Dom- 
inici, Cheron,  Rubens-Duval, 
Wickham  and  Lacapere,  Fabre 
and  Bender.  Cicatrization  of 
wounds,  Chevrier.  Exophthalmic 
Goitre,  Abbe,  1905. 

Following  the  experiments 
of  Danlos,  the  crude  applicators 
were  modified  by  later  workers, 
many  of  the  forms  employed 
being  still  in  use  today.  The 
varnish  surface  plaques  were  in- 
troduced by  Danne,  and  the  metal 
tubes,  filled  with  radium  salt  are 
credited  to  Dominici.  These  tubes 
with  a  sharpened  point  served  for 
introduction  into  tumors.  For 
lighter  treatment  over  large  areas 
the  flexible  linen,  or  "toile"  ap- 
plicators were  made.  Dominici 
first  showed  the  importance  of 
metal  filters  or  screen  to  absorb 
the    undesirable    irritating  soft 
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rays,  when  treating  growths  re- 
quiring considerable  irradiation, 
this  method  being  called  that  of 
the  "surpenetrant"  or  ultra-pene- 
trating radiations. 

In  19T2  there  were  already  a 
number  of  radium  institutes 
where  therapeutic  treatments  with 
radium  were  being  carried  on  ex- 
tensively. The  most  important  at 
that  time,  in  point  of  experience, 
was  probably  the  Laboratorie 
Biologique  du  Radium,  in  Paris, 
under  the  direction  of  Dr.  Louis 
Wickham,  assisted  by  Dr.  De- 
grais. Second  to  this  ranks  the 
work  at  the  Hospital  St.  Louis, 
Paris,  of  Dr.  Dominici.  At  Hei- 
delberg, under  the  direction  of  V. 
Czerny.  a  radium  department  car- 
ried on  work,  and  at  the  General 
Hospital  in  Vienna,  in  1912,  a 
radium  department  was  establish- 
ed with  half  a  gram  of  radium 
element  available.  In  London,  in 
August.  191 1.  there  was  opened 
the  Radium  Institute,  under  the 
direction  of  a  committee  of  lead- 
ing surgeons.  A.  E.  Haywood 
Pinch  being  the  medical  superin- 
tendent. This  institution  was 
credited  with  owning  two  grams 
of  radium  bromide,  the  largest 
amount  then  available  at  any  one 
clinic  in  the  world. 

Tn  191 3,  the  medical  world  was 
thrilled  by  the  reports  given  at 
the  Gynecologic  Congress  at 
Halle,  when  Kroenig  and  Gauss, 
Burhm,  and  Doederlein  reported 
their  astonishing  results  obtained 
by  the  use  of  massive  doses  of 
gamma  rays  from  heavily  screen- 
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ed  mesothorium  preparations  in 
the  treatment  of  carcinoma  of 
the  cervix  uteri.  A  "radium 
fever,"  as  it  was  called,  came 
over  Europe,  particularly  in  Eng- 
land, Germany,  Austria  and  Italy. 
The  production  of  radium  on  a 
larger  scale,  which  began  about 
this  time,  could  not  begin  to  meet 
the  demand.  Funds  were  raised 
by  public  subscriptions  to  endow 
hospitals  with  sufficient  radium, 
and  many  of  the  governments  of 
states  and  cities  provided  funds 
for  the  same  purpose.  In  Man- 
chester, England,  public  subscrip- 
tions secured  a  gram  of  radium 
element  for  the  Radium  Institute, 
and  in  a  like  manner,  a  half  gram 
of  pure  bromide  was  secured  in 
Sheffield,  England.  The  Prus- 
sian government  purchased  a 
gram  of  radium  element,  the 
Bavarian  government  a  half 
gram,  and  a  great  many  of  the 
German  cities  likewise  purchased 
quantities  of  radium  for  use  in 
the  local  hospitals. 

In  the  United  States  radium 
therapy  was  not  received  very 
cordially  at  this  time.  A  few 
men,  like  Abbe,  Kelly,  Simpson, 
Aikins,  and  Dieffenbach,  were 
working  in  the  field,  but  few 
would  believe  their  statements. 
Then  came  the  war  in  1914,  with 
its  upsetting  of  communications. 
During  1915,  and  in  spite  of  the 
adverse  propaganda  of  the  Bureau 
of  Mines,  more  and  more  the 
American  physicians  came  to  real- 
ize the  importance  of  radium 
therapy,  and  backed  their  belief 


by  securing  the  precious  material 
for  use  in  their  own  practice. 
The  poor  communication  with 
Europe,  due  to  the  war,  the  fact 
that  the  literature  of  radium 
therapy  was  largely  in  German 
and  French  journals,  not  acces- 
sible to  very  many,  resulted  in  an 
American  School  of  Radium 
Therapy,  which  rediscovered,  and 
improved  on  many  of  the  results 
of  the  pioneers.  It  would  go  be- 
yond allowable  limits  were  the 
writer  to  try  to  indicate  these 
points  in  detail  as  it  has  been  his 
privilege  to  observe  the  develop- 
ment of  radium  therapy  in  the 
United  States  since  191 3.  In- 
telligent understanding  of  the 
limitations  of  radium  therapy,  co- 
operation between  the  surgeon, 
the  roentgenologist  and  the  ra- 
dium therapist  have  gone  far  to 
work  for  improved  results,  and 
combined  methods,  rather  than 
reliance  of  a  single  means,  give 
hope  that  radium  therapy  will 
go  far  in  the  combatting  of  can- 
cer. 

The  writer  would  like  to  men- 
tion the  splendid  research  work 
which  is  being  carried  out  at  the 
Memorial  Hospital,  in  New  York, 
and  where  Dr.  Janeway  is  de- 
veloping the  method  of  employ- 
ing radium  emanation  tubes  in- 
serted directly  into  the  tumor 
growths.  This  promises  to  be 
one  of  the  most  important  ad- 
vances made  in  radium  therapy, 
and  if  later  observations  confirm 
the  earlier  ones,  this  work  will 
materially  influence  the  trend  of 
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radium  therapy  in  this  country. 
Radium  emanation  is  only  readily 
available  where  rather  consider- 
able quantities  of  radium  are  em- 
ployed, and  a  demand  for  radium 
emanation  will  force  the  physi- 
cians to  cooperate  to  pool  their 
supplies  for  the  more  economical 
production  of  radium  emanation. 

There  are  in  this  country  two 
institutions  which  each  possess 
for  regular  work  over  four  grains 
of  radium.  There  are  to  the 
writer's  knowledge  four  with  a 
gram  or  more  in  use  and  seven 
with  over  a  half  gram.  A  con- 
servative estimate  at  this  time 
places  the  number  of  physicians, 
hospitals  and  institutions  in  this 
country  who  are  employing  ra- 
dium at  four  to  five  hundred,  and 
the  total  quantity  of  radium  em- 
ployed at  between  thirty-five  and 
forty  grams.  Based  on  present 
production,  which,  of  course,  can 
be  greatly  increased  if  necessary, 
additional  radium  is  available  at 
the  rate  of  from  twenty  to  thirty 
grams  per  year. 

An  estimate  of  the  amount  of 
radium  necessary  for  all  likely 
therapeutic  uses,  for  the  whole 
world,  would  probably  be  a  large 
figure  in  terms  of  the  present 
day's  stock  and  rate  of  produc- 
tion of  radium.  There  have  been 

* — Read  at  meeting  of  Iowa  Roentgen 
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recently  a  number  of  disquieting 
statements  by  Dr.  R.  B.  Moore, 
of  the  Bureau  of  Mines,  indicat- 
ing that  the  radium  supply  of  the 
world  and  particularly  that  which 
w  ill  come  from  the  Colorado  car- 
notite  is  painfully  small.  The 
writer  has  been  arguing  this  mat- 
ter with  Dr.  Moore  since  1914. 
at  which  time  Dr.  Moore's  pre- 
decessor, Dr.  Parsons,  said  in  a 
hearing  before  a  Congressional 
Committee  that  "we  cannot  esti- 
mate as  much  as  200  grams  of 
radium  metal  available  in  any 
known  deposits  at  the  present 
time."  Without  in  any  wise  ex- 
hausting the  Colorado  carnotite 
field,  or  barely  touching  the  Utah 
deposits,  over  eighty  grams  of 
radium  have  since  been  produced. 
In  spite  of  Dr.  Moore's  pessi- 
mistic view,  there  is  other  bet- 
ter evidence  that  several  thousand 
grams  of  radium  will  be  obtained 
from  the  carnotite  deposits.  Tt  is, 
therefore,  unlikely  that  radium 
therapy  w  ill  languish  for  lack  of 
sufficient  radium. 

This  country  now  leads  the 
world  in  all  fields,  with  the  larg- 
est known  radium  deposits,  the 
largest  manufacture  of  radium, 
the  greatest  institutes  for  radium 
therapy,  and  far  and  away  the 
largest  amount  of  radium  thus 
employed. 

Club,  Iowa  City,  April  15,  1921. 
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Atrophy  of  Lymphatic  and  Tonsilar  Tissue 
by  Radium  and  X-Ray 

C.  Agustus  Simpson,  M.  D. 
I  i  ashing  ton,  B.C. 


"C^OR  some  years  it  has  been 
known  that  lymphatic  tissue 
is  very  much  more  susceptible 
to  x-ray  and  radium  than  con- 
nective tissue  or  bone. 

The  thymus  gland  may  be 
taken  as  a  typical  example  of  a 
lymphatic  organ.  Another  exam- 
ple is  the  tonsil.  Both  glands  are 
composed  almost  entirely  of  pure 
lymphatic  tissue,  the  fundamental 
pathology  being  essentially  the 
same. 

In  191 5  T  did  some  experimen- 
tal work  on  half  grown  guinea 
pigs  and  rabbits  to  see  what  the 
effects  of  x-ray  would  be  on  the 
thymus  gland  of  these  animals 

The  controls  were  pigs  and 
rabbits  of  the  same  litter,  ap- 
proximately the  same  size  and 
weight  and  living  under  the  same 
conditions. 

The  technique  employed  was 
to  give  3  points  Hampson  radio- 
meter each  day  for  eight  days 
through  1  M.M.  aluminum,  pas- 
tile  on  the  skin.  My  apparatus 
consisted  of  a  16-inch  coil  using 
9-inch  spark  gap,  5  millamperes 
current  Coolidge  tube  target  10 
inches  from  the  animal. 

One  week  after  the  completion 
of  treatments  the  control  and 
treated  animals  were  killed,  the 


thymus  gland  removed  and  sec- 
tioned, by  Dr.  Hunter,  of  George 
Washington  Medical  School. 

Microscopically  the  treated 
glands  could  be  divided  into  a 
capsular  and  an  interstitial  hyper- 
plasia, both  increased  to  a  marked 
degree  leading  to  a  distinct  scle- 
rosis and  enormous  reduction  in 
the  amount  of  thymic  tissue.  The 
capsule  was  in  places  increased  to 
six  times  the  thickness  of  the  cap- 
sule in  the  untreated  gland. 

The  veins,  arteries  and  capil- 
laries were  widely  engorged  with 
thrombi  and  organized  blood  clot 
and  the  walls  of  the  vessels  were 
much  thickened,  all  pointing  to 
future  organization  of  the  vessel 
contents. 

Tn  addition  to  this,  there  was 
a  decided  thickening  of  the  trabe- 
culae  and  a  great  increase  in  the 
reticulae  all  taking  place  at  the 
expense  of  the  thymic  cells,  in 
other  words,  a  rapid  and  unmis- 
takable atrophy  of  the  lymphatic 
tissue  associated  with  an  increas- 
ing amount  of  connective  tissue 
and  sclerosis  of  the  entire  gland. 

Satenstein  and  Remer  have  re- 
cently studied  the  varying  sensi- 
tiveness of  the  different  tissues 
of  the  body  to  x-ray,  the  degree 
of  sensitiveness  being  most  mark- 
ed in  the  lymphocytes  and  less 
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marked  in  the  fibroblasts  and 
connective  tissue  cells,  both  being 
more  resistant  to  the  ray  than 
neoplastic  elements  (epithelium) 
(as  cancer)  which  in  turn  was 
much  less  resistant  and  more 
sensitive  to  x-ray  than  normal 
tissue. 

In  saying  it  is  less  resistant  to 
the  ray  I  mean  that  the  tissues 
are  unable  to  withstand  the  heavy 
doses  of  ray  so  that  involution, 
absorption  and  atrophy  in  this 
case  of  lymphoid  tissue  results 
without  permanent  damage  to  the 
surrounding  and  very  much  more 
resistant  connective  tissue. 

From  the  Rockefeller  Institute 
and  Journal  A.  M.  A.,  January 
22,  1 92 1,  a  report  has  recently 
been  made  that  will  prove  a  land 
mark  in  the  treatment  of  hyper- 
trophied  tonsils.  This  article, 
coming  from  such  an  ultra-scien- 
tific and  ethical  institution  and 
men,  is  not  to  be  questioned  or 
doubted.  Briefly,  it  told  of  the 
treatment  of  forty-six  patients 
ranging  in  age  from  y/2  to  45 
years  by  exposing  the  area  of  the 
tonsils  to  a  massive  dose  of 
x-ray.  Two  weeks  later  distinct 
shrinkage  of  the  hypertrophied 
tonsil  was  noted.  This  continued 
from  one  to  two  months,  at 
which  time  the  tonsillar  crypts 
had  opened  and  drained,  and  in 
all  but  a  few  the  exudate  had  dis- 
appeared from  the  troat,  leaving 
the  tonsil  smooth,  pale  and  of  a 
healthy  appearance. 

Cultures  were  made  from  the 
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crypts  in  forty  of  the  forty-six 
patients  before  and  at  intervals 
after  the  treatment  began.  The 
common  organisms  of  the  throat 
were  not  affected.  Thirty-six  of 
the  forty  patients  showed  hemoly- 
tic streptococci,  and  of  this  num- 
ber the  tonsil  of  thirty  were  free 
of  this  organism  four  weeks  after 
treatment  began. 

As  the  atrophy  of  the  tonsil 

progressed  the  crypts  became 
more  shallow  and  drained  bet- 
ter, the  streptococci  disappeared 
and  the  lymphatic  tissue  became 
displaced  by  connective  tissue. 
The  hypertrophied  tonisls  had 
undergone  a  shrinkage  compar- 
able to  the  atrophy  of  old  age 
when  the  gland  is  composed  of 
little  more  than  a  small  collection 
of  fibrous  tissue. 

Viewing  the  treatment  from 
the  point  of  a  roentgen  thera- 
peutist the  entire  technique  is 
most  simple  and  easily  accom- 
plished in  one  or  two  treatments 

The  measured  amount  of  ray 
over  the  tonsillar  area  is  less  than 
that  given  for  a  skin  cancer  and 
averages  the  quantity  used  in  the 
treatment  of  ring-worm  of  the 
scalp,  or  in  other  words,  a  per- 
fectly safe  amount  of  x-ray. 

The  one  thing,  and  to  my  mind 
the  only  part  of  the  technique 
that  detracts  from  the  treatment 
is  the  fact  that  the  target  or 
tonsil  being  at  least  an  inch  or 
more  below  the  surface  of  the 
skin,  especially  in  adults,  and  not 
in  a  very  accessible  or  exposed 
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location  may  not  receive  the  full 
amount  of  ray  intended  for  it. 
This  would  entail  more  visits, 
treatments,  expense,  and  the  loss 
of  time  of  at  least  one  month  or 
more,  as  such  large  doses  of 
x-ray  cannot  be  safely  repeated 
under  four  weeks. 

In  order  to  overcome  this  dif- 
ficulty and  to  be  able  to  concen- 
trate the  rays  accurately  and  di- 
rectly on  the  tonsil,  obviating 
the  use  of  large  doses  of  x-rays 
over  the  structures  of  the  neck, 
to  save  time  and  to  make  doubly 
sure  of  the  results,  I  am  using  a 
flat  dermatological  30  mg.  double 
strength  radium  applicator,  cov- 
ered only  with  a  single  layer  of 
sterile  rubber  tissue.  Swabbing 
the  throat  and  tonsil  with  a  two 
per  cent  novocain  solution  will 
usually  eliminate  any  gagging. 

A  convenient  handle  is  sup- 
plied with  the  applicator  which 
enables  the  patient  to  hold  the 
unscreened  radium  directly  on 
the  tonsil"  for  an  hour.  With  this 
original  technique  it  is  perfectly 
remarkable  how  quickly  the  ton- 
sil begins  to  shrink  and  show 
other  atrophic  changes.  A  mild 
reaction  which  turns  white  is  to 
be  seen  where  the  radium  has 
been  held.  This  slight  irritation 
of  the  tonsil  disappears  in  two  or 
three  days. 

In  one  patient  with  a  tempera- 
ture of  a  hundred  and  one  de- 
grees, exudate  in  the  crypts  of 
the  enlarged  protruding  and  in- 
flamed tonsils,  cervical  glands  of 


the  neck  the  size  of  half  an 
orange  associated  with  malaise 
loss  of  appetite  the  picture  was 
changed  in  one  week  and  after  a 
single  treatment.  After  two 
weeks  the  tonsil  was  the  only  part 
of  the  entire  naso-pharyngeal  field 
that  did  not  share  in  the  very 
acute  red,  inflamed  condition  that 
involved  every  other  part  of  the 
posterior-nares  and  pharynx.  The 
enlarged  glands  had  disappeared 
in  three  weeks,  and  only  a  small 
part  of  the  tonsil  was  to  be  seen 
when  the  anterior  pillar  was 
pulled  to  one  side.  On  the  op- 
posite side,  not  complicated  by 
enlarged  cervical  glands,  the  en- 
larged protruding  tonsil  had  en- 
tirely disappeared  after  a  single 
exposure  of  x-ray  and  radium. 

By  using  the  unscreened  ra- 
dium applicator  on  the  surface 
of  the  tonsil  combined  with  three 
points  Hampson  x-ray  through 
three  M.M.  aluminum  pastile  on 
skin  and  covered  with  two  layers 
of  shamois  skin  externally,  I  get 
a  cross-fire  of  radium  and  x-rays 
which  is  concentrated  and  cen- 
tered on  the  tonsil  itself. 

This  technique  to  me  seems  a 
much  more  scientific  and  accur- 
ate, a  sure  and  quicker  way  of 
reaching  and  atrophying  the  ton- 
sil. 

The  dermatological  flat  radium 
applicator  without  filters  is  not 
only  the  practical  applicator  to 
use,  but  its  advantages  are  ap- 
parent with  the  most  superficial 
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knowledge  of  radio-therapy.  The 
radium  is  on  the  surface  of  the 
metal  capsule,  having  no  alumi- 
num to  cover  it  and  filter  out  the 
valuable  beta  ray  and  being  of 
double  strength,  the  strongest 
made,  the  effects  are  immediate 
and  both  superficial  and  deep 
All  of  the  more  valuable  beta 
rays  are  available,  which  is  im- 
possible when  using,  say  the 
popular  metal  capsules  or  needles 
such  as  are  employed  in  uterine 
and  deep  cancer  work.  This  metal 
capsule  employed  by  gynecolo- 
gists and  surgeons  is  most  fre- 
quently made  of  one-half  to  one 
M.  M.  of  silver,  which  equals  in 
density  and  filtration  power 
two  to  four  M.M.  of  aluminum. 
Such  a  filter  eliminates  and  ab- 
sorbs from  fifty  to  ninety  per 
cent  of  the  very  type  of  rays  that 
one  seeks  to  employ  in  this  work. 
Xot  only  does  it  waste  from  half 
to  ninety  per  cent  of  the  beta  ray 
that  is  useful  and  needed,  but  it 
prolongs  and  multiplies  the  dura- 
tion of  treatment  from  four  to 
eight  times. 

* — Read  at  Mid-Summer  Meeting  of  th 
iea  at  Boston,  June  3,  1921. 
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(  i  )  From  the  cases  upon 
which  I  have  tested  this  technique 
and  the  reports  from  the  Rocke- 
feller Institute  combined  with  the 
rather  large  experience  of  six 
years  in  producing  atrophy  of 
the  thymus  gland  with  x-ray,  I 
am  positive  that  I  can  cause  com- 
plete atrophy  and  disappearance 
of  any  but  a  fibrous  tonsil  in  one 
to  three  treatments.  If  the  tonsil 
is  very  fibrous  the  change  in  size 
will  not  be  so  marked. 

(  2  )  Eliminating,  as  it  does, 
any  suffering,  operation,  anaes- 
thetic, hemorrhage  and  pain,  it 
most  certainly  will  be  a  popular 
method  of  removing  the  tonsils 
from  patients  who  have  circula- 
tory and  kidney  lesions,  who  are 
unable  to  give  their  time  for  an 
operation  or  who  prefer  a  slower, 
safer  and  painless  destruction  of 
the  tonsils.  Needless  to  say  that 
the  physician  who  undertakes  this 
work  must  be  thoroughly  familiar 
with  modern,  measured  x-ray 
therapy  and  very  well  versed  with 
the  particular  specimen  of  radium 
he  is  using. 

Radiological  Society  of  Xorth  Amer- 
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The  Present  Status  of  Roentgen  and  Radium 
Treatment  of  Cancer  of  the  Breast 


Drs.  Groover,  Christie  and  Merritt 
Washington,  D.  C. 


"DEFORE  proceeding  to  the 
subject  of  our  paper  we 
would  like  to  bring  to  your  atten- 
tion some  considerations  that 
seem  to  us  of  great  importance 
in  the  evaluation  of  any  method 
of  treatment  of  mammary  cancer. 
Some  of  these  are  mentioned  by 
Ewing  in  his  book  on  Neoplastic 
Diseases. 

i.  In  stating  the  end  results 
of  any  method  of  treatment,  if 
the  statistics  are  to  be  of  real 
value,  the  results  must  be  tabu- 
lated according  to  the  structural 
types  of  carcinoma  which  are 
present.  For  instance,  it  is  of 
very  little  value  to  state  that  of 
210  cases  of  breast  carcinoma  42 
per  cent  were  cured  by  radical 
surgical  operation,  since  a  num- 
ber of  the  210  cases  might  be 
circumscribed  adeno-carcinoma, 
all  of  which  might  have  been 
cured  by  simple  excision.  If,  on 
the  other  hand,  we  know  that  of 
these  210  cases  there  were  75  per 
cent  of  cures  in  adeno-carcinoma, 
48  per  cent  in  medullary  carci- 
noma, 46  per  cent  in  circumscrib- 
ed scirrhus,  35.5  per  cent  in  small 
infiltrating  scirrhus,  and  20  per 
cent  in  large  infiltrating  scirrhus, 
the  statistics  become  much  more 
valuable  to  us  as  a  basis  for  de- 


termining approximately  what 
chance  we  have  of  obtaining  a 
cure  in  any  individual  case  by  a 
radical  surgical  operation. 

2.  The  tabulation  must  also 
be  based  upon  the  extent  of  the 
disease.  If  one  surgeon,  for  in- 
stance, considers  only  those  cases 
operable  in  which  the  axillary 
nodes  are  not  palpable  and  an- 
other operates  even  if  the  supra- 
clavicular glands  are  enlarged, 
certainly  their  results  are  not 
comparable.  With  equal  surgical 
skill  the  former's  percentage  of 
cures  must  be  immensely  higher 
than  the  latter's. 

3.  Statistics  of  cure  are 
sophistical  unless  in  addition  to 
the  percentage  of  cures  in  the 
cases  treated  a  statement  is  also 
made  of  the  number  refused  as 
hopeless.  For  instance,  100  pa- 
tients may  apply  for  treatment 
and  eighty  of  them  be  considered 
hopeless  and  sent  away  without 
treatment.  The  other  twenty  are 
treated  and  at  the  end  of  five 
years  ten  of  them  are  alive. 
Whatever  method  of  treatment 
was  used  is  then  credited  with 
50  per  cent  of  cures,  although 
only  10  per  cent  of  the  total 
number  who  applied  for  treat- 
ment are  then  alive. 
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4.  The  position  of  the  cancer 
should  also  be  known,  since  can- 
cers localized  about  the  nipple  are 
relatively  less  malignant  than 
those  close  to  or  adherent  to  the 
chest  wall  or  located  in  an  aber- 
rant portion  of  the  breast. 

As  a  further  consideration,  in 
order  that  we  may  give  this  rela- 
tively new  method  of  treatment 
— that  is,  radiation — its  proper 
place,  it  is  necessary  to  have  in 
mind  a  general  idea  of  the  value 
of  surgery  in  breast  cancer,  be- 
cause it  has  been  the  established 
treatment  for  many  years.  Moore, 
in  1867,  recommended  removal 
of  breast,  skin,  fat,  axillary 
nodes,  and  pectoral  muscle.  The 
operation  has  been  gradually  ex- 
tended by  the  contributions  of 
surgeons  in  all  parts  of  the  world 
until  there  seems  little  room  for 
further  improvement.  Statistics 
show  that  as  the  operative  field 
has  widened  the  results  have 
steadily  improved. 

Formerly  it  was  the  custom  to 
report  cases  cured  if  they  lived 
for  three  years  after  operation 
without  recurrence,  but  Blood- 
good  and  others  showed  that  a 
considerable  percentage  of  recur- 
rences take  place  between  three 
and  five  years,  and  a  smaller  per- 
centage recurs  even  after  five 
years.  At  the  present  time  it  is 
the  custom  to  report  cases  as 
cured  if  they  live  for  five  years 
without  recurrence  of  the  disease. 
Figures  taken  from  a  tabulation 
by  Deaver,  covering  approximate- 
ly the  years  1895  to  T9T2,  show 
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the  percentage  of  three-year  cures 
varying  between  29  per  cent  and 
44  per  cent  with  different  sur- 
geons, while  the  percentage  of 
five-year  cures  varies  from  21 
per  cent  to  29  per  cent.  It  is 
seen  from  these  figures  that 
somewhere  between  20  per  cent 
and  30  per  cent  of  cures  have 
been  obtained  in  all  forms  of 
breast  cancer  by  the  radical  surgi- 
cal operation.  It  must  be  re- 
membered, however,  that  these 
figures  represent  only  the  per- 
centage of  cures  in  the  cases  that 
were  considered  operable,  and 
also  that  these  are  the  results 
obtained  by  the  leading  surgeons 
of  the  world.  It  is  probable  that 
the  average  success  obtained  by 
surgical  treatment  is  far  below 
these  percentages.  Several  condi- 
tions greatly  modify  the  result  of 
surgical  treatment.  The  most  im- 
portant of  these  is  the  extent  of 
the  disease.  Finsterer  reports  275 
cases  in  which  the  axillary  glands 
were  palpable  with  only  4.3  per 
cent  of  cures.  Ewing  believes 
that  this  represents  about  the 
average  surgical  success  under 
these  conditions.  That  is,  a 
woman  has  about  one  chance  in 
twenty-five  of  being  cured  by 
operation  if  she  has  a  mammary 
cancer  with  palpable  involvement 
of  the  axillary  nodes.  If  the 
supra-clavicular  glands  are  in- 
volved the  chance  is  greatly  re- 
duced. The  Massachusetts  Gen- 
eral Hospital  statistics  show  0.5 
per  cent  of  cures  in  such  cases, 
or  one  in  two  hundred.  Statistics 
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from  the  same  source  show  16 
per  cent  successes  when  the 
tumor  is  adherent  to  the  skin, 
against  32  per  cent  when  it  is 
.not  adherent ;  1 1  per  cent  suc- 
cessful when  it  is  adherent  to 
chest  wall,  against  21  per  cent 
when  not  adherent;  6.5  per  cent 
successful  when  ulceration  is 
present,  against  21  per  cent  in 
non-ulcerative  cases. 

A  fair  statement  of  the  case 
would  seem  to  be  that  in  an  al- 
most invariably  fatal  disease 
radical  surgical  treatment  is  able 
to  save  the  lives  of  about  one  in 
every  four  operated  upon.  The 
probability  of  success  from  opera- 
tion is  greatly  lessened  when  the 
axillary  or  supraclavicular  nodes 
are  involved,  when  the  tumor  is 
adherent  to  the  skin  or  to  the 
chest  wall,  when  there  is  ulcera- 
tion, and  when  the  patient  is  be- 
low 30  years  of  age.  On  the 
debit  side  of  the  account  must  be 
placed  the  deplorable  results,  fol- 
lowing local  recurrence,  the  un- 
bearable pain,  edema  of  the  arm, 
etc.,  that  make  the  patient's  con- 
dition so  much  worse  than  before 
operation.  There  seems  to  be  no 
doubt  that  operation  not  only  in- 
creases the  suffering,  but  it  also 
shortens  the  life  of  the  majority 
of  recurrent  cases. 

The  limitations  of  surgical 
treatment  have  led  to  the  wide 
use  of  radiotherapy  as  an  adju- 
vant in  the  treatment  of  breast 
carcinoma,  and  what  we  shall 
have  to  say  in  regard  to  its 
proper  place  and  value  in  this 
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disease  is  based  very  largely  on 
personal  experience  and  observa- 
tion. YYe  have  generally  followed 
the  prevailing  changes  in  tech- 
nique which  have  come  into 
vogue  during  the  past  twenty 
years.  This  alone,  without  re- 
gard to  other  equally  important 
considerations,  would  render  such 
statistical  data  as  we  have  en- 
tirely valueless. 

So  far  as  we  know,  practically 
nothing  has  ever  been  attempted 
in  the  treatment  of  cancer  of  the 
breast  by  radio-therapy  alone 
other  than  in  inoperable  cases. 
It  is  in  the  latter  group  that  our 
own  results  have  been  most 
gratifying.  We  do  not  claim  to 
have  cured  a  single  inoperable 
cancer  of  the  breast,  but  do  know 
that  some  have  been  restored 
from  a  state  of  misery  to  a  con- 
dition of  comparative  comfort, 
and  that  at  least  two  are  alive 
and  apparently  in  good  health 
after  a  lapse  of  ten  years. 

It  is  interesting  in  this  connec- 
tion to  speculate  as  to  what  might 
be  accomplished  in  a  series  of 
more  favorable  cases  by  radio- 
therapy alone.  It  is  reasonable  to 
suppose  that  its  greatest  good 
would  be  accomplished  in  the 
same  group  of  cases  (amounting 
to  about  30  per  cent)  that  are 
most  amenable  to  surgery.  It  is 
not  probable  that  a  considerable 
number  in  this  group  could  be 
cured?  If  so,  what  about  the  re- 
maining 70  per  cent?  Would  not 
the  average  period  of  longevity 
and  well  being  be  materially  in- 
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creased?  These  are  problems 
which  sooner  or  later  will  have 
to  be  solved. 

A  second  group  of  cases  gen- 
erally referred  for  radio-therapy 
are  the  recurrences,  or  perhaps  a 
better  term  would  be  the  recru- 
desences,  following  operation. 
Our  personal  experience  in  this 
group  has  on  the  whole  been  dis- 
couraging. We  do  not  know  that 
we  have  ever  caused  the  perma- 
nent disappearance  of  recurrent 
cancer  of  the  breast,  in  some 
cases,  we  have  caused  a  tempor- 
ary disappearance,  but  with  pos- 
sibly one  exception  our  hopes  for 
a  permanent  cure  have  been  shat- 
tered. The  one  exception  to 
which  1  refer  was  an  extensive 
adenopathy  of  the  neck  and  axilla 
following  a  double  breast  ampu- 
tation for  carcinoma,  which  has 
now  been  apparently  well  for  a 
period  of  three  years.  The  result 
in  this  case  was  so  exceptional 
that  we  are  doubtful  as  to  the 
actual  pathology  of  the  adeno- 
pathy. 

While  we  are  exceedingly 
skeptical  as  to  the  curative  value 
of  radiation  in  these  cases,  we 
are  convinced  that  it  is  useful  as 
a  palliative  measure.  By  its  judi- 
cious use  the  resort  to  narcotics 
can  often  be  entirely  obviated. 

In  general  it  may  be  stated  as 
our  experience  that  cancer  re- 
currences and  metastases  do  not 
respond  nearly  so  well  to  radio- 
therapy as  do  the  primary 
growths.  This  can  in  part  be  ex- 
plained on  the  assumption  that 
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recurrence  is  simply  an  evidence 
of  unusual  malignancy,  but  it  is 
highly  probable  that  the  real  rea- 
son is  much  more  complex.  It  is 
known  that  a  biopsy  is  capable 
of  transforming  a  relatively  in- 
nocent lesion  into  one  of  extreme 
malignancy,  and  it  is  not  im- 
probable that  the  same  cause 
operates  with  respect  to  the  re- 
sistance of  cancer  recurrences 
and  metastases,  not  only  to  radio- 
therapy, but  to  surgical  and  other 
treatment  as  well. 

It  has  been  quite  a  general 
practice  for  the  past  several 
years  to  refer  all  operated  cases 
of  breast  cancer  for  post  opera- 
tive radio-therapy,  and  this  con- 
stitutes by  far  the  largest  group 
with  which  we  have  had  to  deal. 
Surgeons  generally  have  been 
eager  to  have  others  share  their 
responsibility  and  disappoint- 
ments in  a  disease  where  their 
independent  efforts  have  not  been 
altogether  a  shining  success. 

Many  surgeons  refer  all  of 
their  breast  cases  for  post-opera- 
tive treatment  regardless  of  the 
extent  or  character  of  the  growth. 
They  do  so  on  the  assumption 
that  some  cancer  elements  may 
have  been  left  in  the  patient's 
body.  In  about  three-fourths  of 
the  cases  this  assumption  is  en- 
tirely correct.  It  may  reasonably 
be  assumed  that  the  remaining 
one- fourth  have  already  been 
cured  when  they  are  sent  for 
treatment,  and  further  treatment 
by  radio-therapy  would  be  en- 
tirely superfluous.    Our  concern, 
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therefore,  is  with  the  75  per  cent 
who  still  have  cancer.  Personally 
we  are  of  the  opinion  that  this 
large  group  of  patients  are  in 
a  worse  condition  than  before 
operation.  To  state  the  case  more 
succinctly,  we  believe  that  for 
every  cancer  of  the  breast  cured 
by  surgery  alone  four  have  been 
made  definitely  worse.  We  are 
rather  strongly  convinced  that 
they  are  worse,  not  only  from 
the  standpoint  of  the  patient's  ac- 
tual condition,  but  also  from  the 
standpoint  of  any  anticipated 
benefit  from  radio-therapy.  It 
has  already  been  intimated  that 
it  has  been  our  experience  that 
recurrences  of  breast  cancer  re- 
spond much  less  favorably  to 
radiotherapy  than  do  primary 
growths.  This  is  true  of  cancers 
in  general  and  is  particularly  not- 
able in  cancers  of  the  uterine  cer- 
vix. Tn  cases  referred  for  post- 
operative radiotherapy,  while  it 
is  true  that  we  are  not  called 
upon  to  treat  a  recurrence,  we 
are  called  upon  to  treat  a  trau- 
matized cancer,  and  the  analogy 
is  not  as  far  fetched  as  might 
appear  at  first  thought. 

It  is  manifestly  impossible  to 
prove  what,  if  any,  good  has 
been  accomplished  by  post-opera- 
tive treatment.  Certain  statistics 
from  foreign  sources  have  tended 
to  show  that  such  treatment  has 
actually  increased  the  incidence 
of  recurrence.  We  doubt  if  this 
is  true,  but  we  also  doubt  ex- 
ceedingly if  we  have  ever  pre- 
vented a  recurrence  of  mammary 
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cancer  by  post-operative  radio- 
therapy. We  know  this  much, 
that  we  have  seen  a  great  many 
recurrences  and  metastases  occur 
in  spite  of  vigorous  treatment. 
We  have  particularly  noted  that 
these  recurrences  are  by  no  means 
all  deep  seated,  but  have  re- 
peatedly seen  lenticular  metastases 
occur  in  skin  that  has  been  con- 
sistently bombarded  by  the  roent- 
gen ray  over  a  prolonged  period. 
This,  of  course,  does  not  prove 
anything,  but  is  at  least  sug- 
gestive. 

Pre-operative  radiotherapy  of 
cancer  of  the  breast  has  been 
championed  by  some  radiothera- 
pists, but  has  not,  so  far  as  we 
know,  ever  become  generally 
popularized.  The  surgeon  has  al- 
ways looked  askance  at  any  pro- 
cedure that  tends  to  delay  opera- 
tive interference.  We  do  not  be- 
lieve that  such  an  attitude  har- 
monizes with  certain  known  facts 
concerning  the  effects  of  radio- 
therapy on  cancer.  Practicallv 
every  primary  cancer  will  show 
definite  obvious  improvement  un- 
der efficient  radiotherapy.  This 
is  evidenced  by  a  diminution  in 
the  size  of  the  primary  tumor, 
and  also  a  decrease  in  the  size  of 
adjacent  lymph  nodes  when  these 
have  become  involved.  This  im- 
provement varies  in  degree,  but 
in  our  experience  is  well  nigh 
universal.  It  reaches  its  maxi- 
mum, as  a  rule,  in  from  one  to 
three  months  after  beginning 
treatment,  and  it  is  usually  within 
this  period  that  the  tide  of  en- 
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thiisiasm,  both  of  the  patient  and 
of  the  radiotherapist  reaches  its 
height.  As  is  well  known,  a  great 
many  basal  cell  cancers,  and  sonic 
of  the  more  malignant  types 
eventuate  in  a  complete  cure,  but 
unfortunately,  a  great  majority 
of  the  latter  group,  after  a  vari- 
able period  of  betterment,  again 
begin  to  grow,  and  when  this  oc- 
curs further  treatment  seems  to 
be  of  little  avail  in  arresting  the 
progress  of  the  disease. 

We  believe,  therefore,  that  the 
most  favorable  time  for  opera- 
tive interference  in  cancer  of  the 
breast  is  about  six  or  eight  weeks 
after  instituting  roentgen  treat- 
ment. This,  of  course,  presup- 
poses that  the  treatment  is  effi- 
ciently administered. 

We  realize  that  it  is  little  short 
of  sacrilege  to  propose  such  a 
course,  but  we  do  so  with  the 
conviction  that  the  following  ad- 
vantages will  accrue : 

( 1 )  In  practically  all  cases 
the  surgeon  will  actually  have 
less  cancer  tissue  to  remove.  In 
many  cases  this  will  amount  to 
more  than  50  per  cent. 

(2)  The  danger  of  local 
operative  implants  will  be  les- 
sened. 

(3)  The  danger  of  cancer 
dissemination  incident  to  the 
handling  of  the  tnmor  and  trau- 
matization  of  the  tissues  will  be 
restricted. 

(4)  A  considerable  number 
of  inoperable  and  border  line 
cases  will  become  definitely  oper- 
able. 
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( 5  )  1  ne 
be  treated  efficiently  before 
operation,  whereas  this  is  seldom 
practical  after  operation,  because 
of  the  restricted  mobility  of  the 
arm. 

The  principal  objection  to  the 
method  is  the  fact  that  it  will  be 
found  difficult  to  persuade  many 
patients  to  submit  to  operation 
after  experiencing  the  initial 
benefits  of  radiotherapy.  This 
can  be  obviated  in  large  measure 
by  clearly  outlining  a  tentative 
course  to  be  persued  before  be- 
ginning treatment. 

Another  circumstance,  although 
not  a  valid  objection,  which  will 
tend  to  discredit  the  procedure, 
is  the  fact  that  failures  will  be 
attributed  to  operative  delay 
rather  than  to  the  inherent  nature 
of  the  disease. 

The  question  of  radiotherapy 
in  cancer  can  not  be  dismissed 
without  brief  reference  to  recent 
developments  in  roentgen  tech- 
nique. 

It  must  be  admitted  that  the 
question  of  what  constitutes  effi- 
cient treatment  in  more  or  less 
deep  seated  cancer,  is  at  present 
in  an  unsettled  state. 

For  several  months  we  have 
used  the  following  technique : 

Milliamperes,  5;  spark  gap,  9 
to  to  inches;  filtration,  l/2  milli- 
meter copper  and  1  millimeter 
aluminum ;  skin  focus  distance.. 
12  inches;  time  for  each  area,  3 
hours. 

Breast  cases  have  been  treated 
over  from  two  to  four  areas,  de- 
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pending'  on  circumstances.  This 
makes  an  exposure  time  of  from 
six  to  twelve  hours.  We  believe 
that  one  such  treatment,  followed 
by  operation  in  from  four  to 
eight  weeks,  if  the  case  is  oper- 
able, probably  affords  the  best 
chance  of  cure.  Possibly  another 
such  treatment  given  two  or  three 
weeks  after  operation  would  be 
of  some  value,  but  we  believe 
that  practically  all  of  the  benefit 
to  be  derived  in  the  cure  of  can- 
cer by  radiotherapy  is  accom- 
plished by  one  or  two  treatments, 
and  that  the  initial  blow  should 
be  as  hard  as  possible.  Certainly 
treatments  repeated  month  after 
month  over  an  indefinite  period 
are  potential  for  considerable 
harm,  and  are  of  very  doubtful 
benefit. 

We  have  observed  no  skin 
efTects  from  our  present  technique 
other  than  an  intense  bronzing. 

Roentgen  sickness  is  often  dis- 
tressing. It  is  hardly  practical  to 
give  all  of  the  treatment  on  one 
day,  and  when  divided  over  sev- 
eral days  it  often  requires  con- 


siderable persuasion  to  induce 
the  patient  to  complete  the  series. 

We  believe  that  with  such  dos- 
age there  is  in  some  cases  a  po- 
tential danger  of  a  profound  or 
possibly  fatal  toxemia,  but  in  an 
otherwise  hopeless  malady  we  do 
not  hesitate  to  assume  that  risk. 

In  conclusion  it  may  be  stated 
as  our  belief  that  results  are 
superior  to  those  obtained  by  the 
older  methods  and  that  radical- 
ism in  the  radiotherapy  of  can- 
cer is  no  less  essential  than  it  is 
in  its  surgical  management. 

XOTE — Since  the  above  paper  was 
prepared,  in  the  early  spring,  we  have 
had  a  few  cases,  treated  in  accordance 
with  the  technique  outlined,  in  which 
there  has  been  some  vesication  of  the 
skin.  In  ever}-  instance  this  has  healed 
within  two  or  three  weeks.  The  re- 
action has  not  been  of  such  a  charac- 
ter as  to  induce  us  to  modify  the  tech- 
nique, but  we  feel  that  attention 
should  be  called  to  the  possibility  of 
such  an  occurrence. 

The  advent  of  hot  weather  is  con- 
sidered a  possible  factor  in  its  pro- 
duction. 

We  believe  that  the  beneficial  ef- 
fects of  the  amount  of  radiation  re- 
ceived by  the  patient  more  than  com- 
pensates for  the  temporary  discom- 
fort occasioned  bv  the  dermatitis. 


* — Read  at  Mid-Summer  Meeting  of  Radiological  Society  of  North  America, 
Boston.  June  3rd  and  4th.  1921. 
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Annual  Meeting 

IT  is  not  a  moment  too  early  to 
begin  thinking  seriously  about  the 
annual  meeting,  and  the  plan  of  so- 
ciety activity  for  the  ensuing  year, 
which  must  be  threshed  out  at  that 
time. 

There  is  every  desire  on  the  part 
of  the  outgoing  as  well  as  the  incom- 
ing officers  to  do  all  they  can  toward 
the  fulfillment  of  those  responsibilities 
which  The  Radiological  Society  of 
North  America  enjoys. 

But  the  officers  must  have  the  as- 
sistance of  the  rank  and  file  of  the 
membership,  otherwise  the  society  be- 
comes so  autocratic  as  to  fall  from 
sheer  single-mindedness. 

For  these  and  many  other  reasons 
which  might  be  cited  in  support  of 
the  proposition,  it  is  hoped  that  every 
member  will  come  to  the  annual  meet- 
ing next  December  with  definite  ideas 
concerning  the  constructive  and  the 
creative  work  to  be  undertaken  by  the 
society  during  the  coming  year;  and 


with  those  ideas  boiled  down,  also,  to 
seme  practical  working  plan. 

On  behalf  of  those  officers  charged 
with  the  responsibility  of  working  out 
the  program  and  all  necessary  ar- 
rangements, the  thoughtful  considera- 
tion and  cooperation  of  every  member 
is  solicited  because  in  that  fact,  and 
in  that  fact  alone,  is  the  source  of  in- 
spiration like  which  there  is  nothing 
else  existent. 

Cancer 

A RECENT  news  despatch  from 
Geneva,  Switzerland,  where  The 
League  of  Red  Cross  Societies  was 
then  in  session,  is  to  the  effect  that, 
during  the  four  years,  1908  to  1912, 
cancer  caused  more  than  1,500,000 
deaths  in  civilized  countries.  Switzer- 
land headed  the  list  with  a  ratio  of 
125  for  every  100,000  inhabitants.  Hol- 
land and  England  came  next;  and  the 
United  States  third,  with  Italy  last. 
The  disturbing  fact  is  that,  in  the 
United  States,  the  statistics  compiled 
show  cancer  to  be  on  the  increase. 

Probably  no  other  disease  offers 
such  disheartening  response  to  any 
method  of  treatment  yet  devised  as 
cancer.  X-rays  and  radium,  however, 
seem  at  the  present  time  to  contain 
more  latent  possibilities  than  any 
other  branch  of  medicine. 

From  the  curative  side,  the  main 
difficulty  seems  to  be  to  obtain  suf- 
ficiently early  recognition  of  cancer- 
ous growths.  While  on  the  preventive 
side,  comparatively  little  is  known 
concerning  incipience. 

All  which  suggests  that  here  is  a 
very  fertile  field  for  exhaustive  re- 
search by  radiologists  especially,  be- 
cause they  just  now  more  than  all 
other  members  of  the  medical  profes- 
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sion  seem  to  be  specifically  impounded 
in  the  interests  of  suffering  humanity. 
That  is  the  obligation  which  rests 
with  this  particular  specialty. 

A  Research  Program 

FOR  the  purpose  of  lending  proper 
emphasis  to  the  importance  of 
the  work  which  can  without  question 
be  done  by  a  properly  constituted 
committee  or  bureau  of  research 
laboring  under  the  auspices  of  The 
Radiological  Society  of  North  Amer- 
ica, and  for  the  purpose,  also,  of  re- 
cording and  commending  the  zeal  and 
thoughtfulness  with  which  the  British 
Association  of  Radiology  and  Physio- 
therapy has  already  undertaken  the 
job  of  laying  out  a  specific  research 
program  in  its  broad  relation  to  the 
practice  of  radiology,  and  then  setting 
it  up  in  sufficient  detail  to  make  cer- 
tain all  the  diverse  ramifications  of 
that  program  will  be  encompassed 
and  considered,  the  following  state- 
ment of  known  factors  and  the  de- 
siderata which  it  is  hoped  will  be  their 
happy  sequelae  are  taken  from  the 
preliminary  report  of  the  X-Ray  and 
Radium  Protection  Committee  of  the 
British  Association.  The  purpose  of 
this  committee  is  to  discover  ways 
and  means  for  preventing  the  debili- 
tating and  destructive  effects  from 
continuous  contact  with  these  valuable 
and  indispensable  adjuncts  to  the 
practice  of  medicine. 

INTRODUCTION 
The    danger    of    over-exposure  to 
x-rays  and  radium  can  be  avoided  by 
the  provision  of  efficient  protection 
and  suitable  working  conditions. 

The  known  effects  on  the  operator 
to  be  guarded  against  are: 

1.  Visible  injuries  to  the  superficial 
tissues,  which  may  result  in  perma- 
nent damage. 

2.  Derangements  of  internal  organs 
and  changes  in  the  blood.  These  are 
especially  important,  as  their  earlier 


manifestation   is  often  unrecognized. 

GENERAL  RECOMMENDATIONS 
It  is  the  duty  of  those  in  charge  of 
x-ray  and  radium  departments  to  en- 
sure efficient  protection  and  suitable 
working  conditions  for  the  personnel. 

The  following  precautions  are 
recommended: 

1.  Not  mere  than  seven  working 
hours  a  day. 

2.  Sundays  and  two  half-days  off 
duty  each  week  to  be  spent  as  much 
as  possible  out  of  doors. 

3.  An  annual  holiday  of  one  month 
or  two  separate  fortnights. 

Sisters  and  nurses,  employed  as 
whole-time  workers  in  x-ray  and  ra- 
dium departments,  should  not  be  called 
upon  for  any  other  hospital  service. 

PROTECTIVE  MEASURES 
It  cannot  be  insisted  upon  too 
strongly  that  a  primary  precaution  in 
all  x-ray  work  is  to  surround  the  x-ray 
bulb  itself  as  completely  as  possible 
with  adequate  protective  material,  ex- 
cept for  an  aperture  as  small  as  pos- 
sible for  the  work  in  band. 

The  protective  measures  recom- 
mended are  dealt  with  under  the  fol- 
lowing sections: 

I.  — X-rays  for  diagnostic  purposes. 

II.  — X-rays  for  superficial  therapy. 

III.  — X-rays  for  deep  therapy. 

IV.  — X-rays  for  industrial  and  re- 
search purposes. 

V.  — Electrical  precautions  in  x-ray 
departments. 

VI.  — Ventilation  of  x-ray  depart- 
ments. 

VII.  — Radium  therapy. 

It  must  be  clearly  understood  that 
the  protective  measures  recommended 
for  these  various  purposes  are  not 
necessarily  interchangeable;  for  in- 
stance, to  use  for  deep  therapy  the 
measures  intended  for  superficial 
therapy  would  probably  subject  the 
worker  to  serious  injury. 
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I.— X-RAYS  FOR  DIAGNOSTIC 
PURPOSES 

1 — Screen  Examinations. 

(a)  The  x-ray  bulb  to  be  enclosed 
as  completely  as  possible  with  pro- 
tective material  equivalent  to  not  less 
than  2  mm.  of  lead.  The  material  of 
the  diaphragm  to  be  equivalent  to  not 
less  than  2  mm.  of  lead. 

(b)  The  fluorescent  screen  to  be 
flitted  with  lead  glass  equivalent  to 
not  less  than  1  mm.  of  lead,  and  to 
be  large  enough  to  cover  the  area 
irradiated  when  the  diaphragm  is 
opened  to  its  widest.  (Practical  diffi- 
culties militate  at  present  against  the 
recommendation  of  a  greater  degree 
rf  protection). 

(c)  A  traveling  protective  screen, 
of  material  equivalent  to  not  less 
than  2  mm.  of  lead.,  should  be  em- 
ployed between  the  operator  and  the 
x-ray  box. 

(d)  Protective  gloves  to  be  of 
lead  rubber  (or  the  like)  equivalent 
to  not  less  than  mm.  of  lead,  and 
to  be  lined  with  leather  or  other  suit- 
able material.  (As  practical  difficulties 
militate  at  present  against  the  recom- 
mendation of  a  greater  degree  of  pro- 
tection, all  manipulations  during 
screen  examination  should  be  reduced 
to  a  minimum). 

(e)  A  minimum  output  of  radiation 
should  be  used  with  the  bulb  as  far 
from  the  screen  as  is  consistent  with 
the  efficiency  of  the  work  in  hand. 
Screen  work  to  be  as  expeditious  as 
possible. 

2 — Radiographic  Examinations 
("overhead"  equipment) 

(a)  The  x-ray  bulb  to  be  enclosed 
as  completely  as  possible  with  pro- 
tective material  equivalent  to  not  less 
than  2  mm.  of  lead. 

(b)  The  operator  to  stand  behind 
a  protective  screen  of  material  equiva- 
lent to  not  less  than  2  mm.  of  lead. 


II.— X-RAYS  FOR  SUPERFICIAL 
THERAPY 

It  is  difficult  to  define  the  line  of 
demarcation  between  superficial  and 
deep  therapy. 

For  this  reason  it  is  recommend  that 
in  the  reorganization  of  existing,  or 
the  equipment  of  new,  x-ray  depart- 
ments, small  cubicles  should  not  be 
adopted,  but  that  the  precautionary 
measures  suggested  for  deep  therapy 
should  be  followed. 

The  definition  of  superficial  therapy 
is  considered  to  cover  sets  of  appar- 
atus giving  a  maximum  of  100,000 
volts  (15  cm.  spark  gap  between 
points;  5  cm.  spark  gap  between 
spheres  of  diameter,  5  cm). 

CUBICLE  SYSTEM 
Where  the  cubicle  system  is  already 
in  existence  it  is  recommended  that: 

1.  The  cubicle  should  be  well 
lighted  and  ventilated,  preferably  pro- 
vided with  an  exhaust  electric  fan  in 
an  outside  wall  or  ventilation  shaft. 
The  controls  of  the  x-ray  apparatus 
to  be  outside  the  cubicle. 

2.  The  walls  of  the  cubicle  to  be  of 
material  equivalent  to  not  less  than  2 
mm.  of  lead.  Windows  to  be  of  lead 
glass  of  equivalent  thickness. 

3.  The  x-ray  bulb  to  be  enclosed 
as  completely  as  possible  with  pro- 
tective material  equivalent  to  not  less 
than  2  mm.  of  lead. 

III.— X-RAYS  FOR  DEEP 
THERAPY 
This  section  refers  to  sets  of  ap- 
paratus giving  voltages  above  100,000. 

1.  Small  cubicles  are  not  recom- 
mended. 

2.  A  large,  lofty,  well  ventilated 
and  lighted  room  to  be  provided. 

3.  The  x-ray  bulb  to  be  enclosed 
as  completely  as  possible  with  pro- 
tective material  equivalent  to  not  less 
than  3  mm.  of  lead. 

4.  A  separate  enclosure  to  be  pro- 
vided for  the  operator,  situated  as  far 
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as  possible  from  the  x-ray  bulb.  All 
controls  to  be  within  this  enclosure, 
the  walls  and  windows  of  which  to  be 
of  material  equivalent  to  ;not  ]less 
than  3  mm.  of  lead. 

IV.  — X-RAYS   FOR  INDUSTRIAL 
AND  RESEARCH  PURPOSES 
The  preceding  recommendations  for 

voltages  above  and  below  100,000  will 
probably  apply  to  the  majority  of  con- 
ditions under  which  x-rays  are  used 
for  industrial  and  research  purposes. 

V.  — ELECTRICAL  PRECAUTIONS 

IN  X-RAY  DEPARTMENTS 
The  following  recommendations  are 
made : 

1.  Wooden,  cork,  or  rubber  floors 
should  be  provided;  existing  concrete 
floors  should  be  covered  with  one  of 
the  above  materials. 

2.  Stout  metal  tubes  or  rods  should 
wherever  possible,  be  used  instead  of 
wires  for  conductors.  Thickly  insul- 
ated wire  is  preferable  to  bare  wire. 
Slack  or  looped  wires  are  to  be 
avoided. 

3.  All  metal  parts  of  the  apparatus 
and  room  to  be  efficiently  earthed. 

4.  All  main  and  supply  switches 
should  be  very  distinctly  indicated. 

Wherever  possible,  double-pole 
switches  should  be  used  in  perefer- 
ence  to  single-pole.  Fuses  no  heavier 
than  necessary  for  the  purpose  in 
hand  should  be  used.  Unemployed 
leads  to  the  high  tension  generator 
should  not  be  permitted. 

VI.— VENTILATION  OF  X-RAY 
DEPARTMENTS 

1.  It  is  strongly  recommended  that 
the  x-ray  department  should  not  be 
below  the  ground  level. 

2.  The  importance  of  adequate 
ventilation  in  both  operating  and  dark 
rooms  is  supreme.  Artificial  ventila- 
tion is  recommended  in  most  cases. 
With  very  high  potentials  coronal  dis- 
charges are   difficult   to   avoid,  and 


these  produce  ozone  and  nitrous 
fumes,  both  of  which  are  prejudicial 
to  the  operator.  Dark  rooms  should 
be  capable  of  being  readily  opened  up 
to  sunshine  and  fresh  air  when  not  in 
use.  The  walls  and  ceilings  of  dark 
rooms  are  best  painted  some  more 
cheerful  hue  than  black. 

VII.— RADIUM  THERAPY 
The  following  protective  measures 
are  recommended  for  the  handling  of 
quantities  of  radium  up  to  one  gram: 

1.  In  order  to  avoid  injury  to  the 
fingers  the  radium,  whether  in  the 
form  of  applicators  of  radium  salt,  or 
in  the  form  of  emanation  tubes,  should 
always  be  manipulated  with  forceps 
or  similar  instruments,  and  it  should 
be  carried  from  place  to  place  in  long- 
handled  boxes  lined  on  all  sides  with 
1  cm.  of  lead. 

2.  In  order  to  avoid  the  pentrating 
rays  of  radium  all  manipulations 
should  be  carried  out  as  rapidly  as 
possible,  and  the  operator  should  not 
remain  in  the  vicinity  of  radium  for 
longer  than  is  necessary. 

The  radium  when  not  in  use  should 
be  stored  in  an  enclosure,  the  wall 
thickness  of  which  should  be  equiva- 
lent to  not  less  than  8  cm.  of  lead. 

3.  The  handling  of  emanation 
should,  as  far  as  possible,  be  carried 
cut  during  its  relatively  inactive  state. 
In  manipulations  where  emanation  is 
likely  to  come  into  direct  contact 
with  the  fingers,  thin  rubber  gloves 
should  be  worn.  The  escape  of  emana- 
tion should  be  very  carefully  guarded 
against,  and  the  room  in  which  it  is 
prepared  should  be  provided  with  an 
exhaust  electric  fan. 

EXISTING  FACILITIES  FOR  IN- 
SURING SAFETY  FOR 
OPERATORS 
The  governing  bodies  of  many  in- 
stitutions where  radiological  work  is 
carried  on  may  wish  to  have  further 
guarantees  of  the  general  safety  of 
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the  conditions  under  which  their  per- 
sonnel work. 

1.  Although  the  committee  believe 
that  an  adequate  degree  of  safety 
would  result  if  the  recommendations 
now  put  forward  were  acted  upon, 
they  would  point  out  that  this  is  en- 
tirely dependent  upon  the  loyal  co- 
operation of  the  personnel  ir  follow- 
ing the  precautionary  measures  out- 
lined for  their  benefit. 

2.  The  committee  would  also  point 
out  that  the  National  Physical  Labor- 
atory, Teddington,  is  prepared  to 
carry  out  exact  measurements  upon 
x-ray  protective  materials  and  to  ar- 
range for  periodic  inspection  of  exist- 
ing installations  on  the  lines  of  the 
present  recommendations. 

3.  Further,  in  view  of  the  varying 
susceptibilities  of  workers  to  radia- 
tion, the  committee  recommends  that 
wherever  possible  periodic  tests,  that 
is,  every  three  months,  be  made  upon 
the  blood  of  the  personnel,  so  that 
any  changes  which  occur  may  be  rec- 
ognized at  an  early  stage.  In  the 
present  state  of  our  knowledge  it  is 
difficult  to  decide  when  small  varia- 
tions from  the  normal  blood-count  be- 
come significant. 

Probably  a  good  deal  has  already 
been  done  by  many  radiologists  to 
overcome  the  difficulties  pointed  out 
by  the  British  Association  Committee, 
though  familiarity  so  often  breeds 
contempt  that  a  recapitulation  of  the 
whole  problem  with  its  incident  dan- 
gers will  incline  those  working  with 
x-rays  and  radium  to  more  exact  care 
in  the  protection  of  their  persons. 

There  is,  however,  this  outstanding 
fact:  it  at  once  becomes  apparent, 
from  a  reading  of  the  detailed  state- 
ment made  by  the  British  Committee, 
that  a  research  committee  or  bureau 
in  permanent  form  can,  by  close  co- 
operation with  manufacturers  of  x-ray 
equipment,  accomplish  a  great  deal  to 
protect  operators  and  to  standardize 
equipment  so  that  an  operator  desir- 


ing to  instal  protective  measures  will 
know  exactly  what  he  is  up  against. 
More  than  this,  the  field  for  sincere 
collaboration  between  scientists,  phy- 
sicists and  electrical  engineers  em- 
ployed by  manufacturers  and  a  per- 
manent bureau  representing  radiolo- 
gists is  so  large  no  time  should  be 
dawdled  away  in  argument  about 
whether  such  a  bureau  should  be  cre- 
ated, but  rather  the  question  of  ways 
and  means  should  be  taken  up  im- 
mediately and  seriously. 

State  Medicine 

THE  sweeping  reorganization 
which  has  taken  place  in  busi- 
ness in  the  past  thirty  years  is  carry- 
ing over  into  professional  life.  That 
reorganization  has  developed  a  social 
code  built  upon  the  impersonal  rela- 
tionships of  specilization,  standard- 
ization, and  quantity  production.  Busi- 
ness has  broadened  in  proportion  to 
international  markets,  but  the  medical 
profession,  like  most  every  other  pro- 
fession which  is  a  part  of  our  complex 
existence,  is  still  irying  to  stretch  an 
individualistic  concept  of  its  obliga- 
tions and  responsibilities  to  cover  the 
ubiquities  of  a  modern  business  world. 

Most  of  us  hesitate  when  it  comes 
to  organizing  such  an  intimate  part 
of  our  lives  as  the  old  family  physi- 
cian into  a  scientific  machine  for  quan- 
tity production.  There  linger  tender 
memories  of  the  kindly  doctor  who 
was  omnipresent  if  not  omnipotent, 
who  brought  people  into  the  world 
in  the  morning,  ministered  to  all  the 
community  ills  at  midday,  and  then 
sat  up  with  Grannie  Everybody  the 
night  she  died — that  gentle  old  soul 
who  never  grew  too  old,  whose  kindly 
ministrations  were  the  frankincense 
and  myrrh  of  a  humdrum  existence — 
the  one  man  in  the  whole  circle  of  our 
acquaintance  who  somehow  seemed 
to  have  contact  with  the  beginning 
and  ending  of  all  things  and  give  us 
assurance  of  Divinity. 
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Of  course,  to  contrast  the  imper- 
sonal relationships  of  specialized  medi- 
cine, necessitating  the  introduction  of 
a  score  of  doctors  and  an  army  of 
laboratory  men  and  specialists  into 
the  holy  of  holies  of  our  private  lives, 
does  not  make  a  pretty  picture. 

When  viewed  in  the  abstract  men 
rebel  at  such  a  proposal.  But  the 
virus  of  specialization  is  in  the  blood. 
When  the  man  of  business  suffers  the 
slightest  ailment  he  calls  a  specialist. 
So  the  memory  of  that  type  of  medical 
man  who  was  all  things  to  all  men  is 
about  all  there  is  left.  Economic  laws 
and  the  demands  of  a  modern  world 
have  scotched  the  romance  of  the  gen- 
eral practitioner;  the  science  of  medi- 
cine is  now  being  called  on  to  safe- 
guard the  ability  of  men  and  women 
everywhere  to  do  a  day's  work. 

Quite  naturally  many  of  the  older 
members  of  the  profession  find  it  ex- 
tremely difficult  to  adjust  themselves; 
they  are  bewildered  at  the  mass  of 
knowledge  and  scientific  fact  pre- 
sented and  demanded  at  every  turn; 
they  are  not  able  to  see  clear  through 
when  they  look  at  younger  men,  with- 
out the  long  years  of  gruelling  ex- 
perience, confining  their  studies  to  a 
single  item  of  medical  science. 

These  older  members  of  the  profes- 
sion are  not  the  only  persons  who 
wonder  how  organization  can  be  in- 
troduced into  the  intimate  affairs  of 
human  life.  Most  everybody  else 
either  refuses  to  think  about  the  mat- 
ter at  all  or  is  perfectly  willing  to 
shift  the  whole  problem  to  that  politi- 
cal worker  of  magic,  the  state,  which 
they  try  to  make  themselves  believe 
accomplishes  Utopias  by  some  mysteri- 
ous legerdemain  beyond  the  ken  of 
man. 

But  there  is  nothing  in  that.  There 
is  no  mind  for  the  solution  of  human 
problems  except  the  human  mind. 

That  is  why  it  is  hoped  this  frank 
discussion  will  stimulate  professional 
thought  on  the  subject.  That  is  why, 


at  the  risk  of  seeming  presumptuous, 
we  hope  to  have  some  part  in  develop- 
ing a  comprehensive  program  of  pre- 
ventive medicine  which  can  and  will 
be  accomplished  by  the  medical  pro- 
fession. 

Professedly  such  a  program  must 
be  predicated  on  the  public  interest 
as  reflected  by  the  public  health.  Noth- 
ing less  than  that  will  answer  that 
profound  obligation  which  is  the 
habiliment  of  every  honest  medical 
man.  No  other  ultimate  purpose  of 
the  medical  profession  as  a  social  unit 
is  defensible. 

That  is  why  the  statement  of  Dr. 
J.  Whitridge  Williams,  Dean  of  Johns 
Hopkins  Medical  School,  that  the 
time  has  come  when  a  halt  will  have 
to  be  called  on  many  members  of  the 
medical  profession  who  charge  all  the 
traffic  will  bear,  may  be  accepted  as 
evidence  of  the  fact  that  at  bottom 
the  instances  of  which  he  complains 
are  but  sporadic  attempts  on  the  part 
of  medical  men  to  equalize  their 
charges  with  costs  so  as  to  provide 
a  decent  return. 

No  brief  is  held  for  the  medical 
mountebank.  There  can  be  no  ques- 
tion that  the  medical  profession  suf- 
fers constantly  from  the  operations 
of  self-appointed  healers,  unconscion- 
able quacks,  near-doctors,  constitu- 
tional manipulators,  and  a  score  of 
other  miracle  perverts.  But  in  the 
main  these  are  not  recognized  as 
members  of  the  medical  profession. 
They  are  the  jackals  which  infest 
every  business,  every  profession.  And 
so  long  as  a  lot  of  people  who  are 
sick  in  the  head  and  not  in  the  feet 
insist  upon  spending  their  money  even 
though  they  cannot  find  a  reputable 
physician  who  will  take  it,  there  will 
always  be  a  clientele  willing  to  take 
the  part  of  accessory  before  the  fact 
in  the  prostitution  of  the  best  science 
yet  devised  for  ministering  to  the  ills 
which  the  human  family  suffers — suf- 
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fers  many,  many  times  needlessly,  but 
nevertheless  suffers,  and  will  continue 
so  to  do  until  men  and  women  have 
learned  to  correctly  value  health 
while  they  still  have  it. 

Undoubtedly,  there  are  some  mem- 
bers of  the  medical  profession  who 
"get  the  money."  It  would  not  be  a 
human  profession  if  it  did  not  here 
and  there  develop  a  scoundrel.  But 
speaking  by  and  large,  the  ratio  of 
wealth  found  in  the  medical  fraternity 
is  far  smaller  than  in  any  commercial 
line,  notwithstanding  the  fact  that 
even  a  reasonable  degree  of  medical 
skill  requires  years  of  laborious  study, 
and  anything  like  a  decent  livable 
practice  calls  for  unconscionable  hours 
devoted  to  serving  men  and  women 
who  have  gone  down  from  a  myriad 
host  of  causes  all  along  the  highways 
where  men  and  women  congregate,  or 
the  secluded  byways  where  the  fear- 
less set  themselves  up  in  the  rugged 
privacy  of  Nature's  imponderables. 

At  base,  the  present  failure  of  the 
medical  profession  arises  out  of  the 
fact  that  it  has  not  progressed  in  the 
science  of  organization  as  have  most 
of  our  economic  institutions.  It 
hasn't  learned  to  figure  costs  or  de- 
veloped those  facts  which  justify  the 
charges  it  exacts.  Yet  that  is  what  it 
must  do.  It  cannot  attract  the  neces- 
sary capital  to  purchase  and  maintain 
the  expensive  laboratories  of  special- 
ized medicine  unless  it  does  that.  The 
first  law  of  economics  is  that  capital 
is  entitled  to  a  reasonable  return.  The 
second  law  is  that  labor,  or  profes- 
sional skill,  is  also  entitled  to  a  rea- 
sonable return.  And  without  fear  of 
contradiction,  the  statement  is  made 
that  there  are  many  specialists,  per- 
fectly honorable,  skillful,  and  above  all 
things  else,  professionally  without  re- 
proach, with  capital  investments  in 
laboratory  ranging  anywhere  from 
$5,000  to  $100,000,  who,  after  charging 
off  a  fair  return  on  the  investment  do 
not  earn  as  much  as  an  office  man- 


ager or  the  superintendent  of  a  con- 
tracting outfit. 

For  evidence  of  the  fact  that  the 
medical  profession  will  have  very 
soon  to  stand  scrutiny  before  a  pub- 
lic imbued  with  the  idea  of  setting  up 
a  medical  machine  after  its  own  pat- 
tern with  no  regard  for  the  sources  of 
human  infirmity  or  the  painstaking 
and  sacrificial  labor  incident  to  their 
obliteration,  one  needs  go  no  further 
than  The  Saturday  Evening  Post  of 
July  16th. 

Discussing  Dr.  William's  statement, 
the  editor  of  The  Post  goes  on  to  say: 

"It  is  unfortunately  true  that 
occasionally  a  medical  or  surgical 
man  in  a  large  city,  together  with 
the  laboratory  men  and  special- 
ists who  assist  him  in  making  his 
diagnoses,  charges  whatever  he 
dares;  but  it  should  be  taken  into 
account  that  the  great  majority 
of  family  physicians  regard  such 
men  with  contempt  and  do  every- 
thing in  their  power  to  prevent 
guileless  patients  who  appraise  the 
skill  cf  service  solely  by  its  cost, 
frcm  falling  into  the  clutches  of 
these  dollar  doctors." 

Again : 

"No  action  charging  rapacity 
can  lie  against  the  great  mass  of 
family  practitioners.  As  a  rule 
they  are  overworked  and  under- 
paid, and  in  most  cases  they  would 
be  far  richer  men  if  their  fees 
were  in  closer  accord  with  the 
services  they  render." 

Again: 

"Fcr  many  years  the  overhead 
costs  of  med;cal  service  have  been 
steadily  rising.  The  patient  pays 
more  and  gets  more.  The  whole 
tendency  cf  modern  medicine  is 
to  lean  more  and  more  heavily 
upon  collateral  sciences,  and  to 
invoke  their  aid  in  substituting 
moral  certainties  for  the  exercise 
of  unascisted  iudgment,  which, 
though  frequently  highly  skilled, 
was  often  unsatisfactory.  The 
common  use  cf  the  x-ray  is  the 
best  known  illustration  of  this 
tendency,  though  dozens  of  others 
might  be  named." 
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Was  there  ever  a  better  demonstra- 
tion of  the  conflict  between  the  heart 
and  the  head  which  has  been  pointed 
out?  Could  there  be  a  stronger  plea 
for  the  sovereignty  of  the  old  family 
physician,  whose  place  in  the  sun  of 
human  life  is  now  assailed  by  the 
merciless  exactions  of  economic  law? 

What  could  be  more  subtle  than  the 
effort  to  make  the  transition  easy  by 
interpolating  these  words: 

"Most  physicians  are  quite 
ready  to  acknowledge  that  they 
charge  their  rich  patients  more 
than  their  poor  ones.  It  is  stated 
on  high  medical  authority  that 
the  wealthiest  fifth  of  the  average 
community  indirectly  pays  most 
of  the  doctors'  bills  of  the  poor- 
est two-fifths.  Persons  in  the  in- 
termediate layer  pay  just  about 
what  they  should.  Until  the  prac- 
tice of  medicine  is  taken  over  by 
the  state  there  are  only  two  other 
methods  that  can  be  employed: 
First,  to  charge  neither  rich  nor 
poor  more  than  a  nominal  fee; 
and  second,  to  serve  only  the  rich 
and  well-to-do  and  let  the  poor 
shift  for  themselves.  The  former 
course  is  closed  to  the  doctors  by 
the  first  law  of  nature;  the  second 
by  the  dictates  of  humanity." 

Was  ever  the  wish  better  father  of 
the  thought?  "Until  the  practice  of 
medicine  is  taken  over  by  the  state 
there  are  only  two  other  methods  that 
can  be  employed,"  and  neither  is  prac- 
tical or  possible.  Is  it  possible  that 
the  trend  toward  specialism,  whose 
high  purpose  is  to  "substitute  moral 
certainties  for  the  exercise  of  unas- 
sisted judgment,"  would  disappear  un- 
der state  medicine,  or  that  those  eco- 
nomic laws  which  admittedly  are  forc- 
ing the  medical  practitioner  to  special- 
ize would  become  one  whit  more  be- 
nign under  governmental  operation? 
Would  capital  invested  in  plant,  lab- 
oratory, and  library  be  any  the  less 
entitled  to  earn  a  reasonable  return 
under  state  medicine  than  under  pri- 
vate ownership?   Would  professional 


skill  be  less  costly  or  less  valuable  if 
compensated  by  taxation? 

Believing  that  the  editor  of  The 
Post  will,  without  hesitation,  answer 
all  these  questions  negatively,  the  sole 
issue  remaining  is  whether  specialism 
can  best  be  accomplished  under  some 
form  of  state  medicine  through  taxa- 
tion, or  by  the  medical  profession  it- 
self. That  is  something  worth  think- 
ing about.  It  involves  the  reconstruc- 
tion of  every  phase  of  human  life.  It 
is  an  attempt  to  measure  and  chart 
the  reactions  of  the  delicate  texture 
of  human  passions.  And  at  the  out- 
set it  will  be  a  choice  between  in- 
dividual initiative  on  the  part  of  men 
whose  attainments  are  in  exact  pro- 
portion to  intensity  of  devotion  to  the 
job,  and  the  practice  of  medicine  by 
rote  according  to  governmental  pre- 
scription. That  may  sound  like  a  sub- 
tle distinction.  But  it  is  just  that  ex- 
treme subtlety  of  impulse  which  de- 
termines individual  response  to  a  wide 
range  of  incentives.  Whether  those 
incentives  can  be  maintained  or 
whether  other  incentives  can  be  sub- 
stituted which  will  spur  men  on  to 
more  sacrificial  service  under  state 
medicine — that  is  one  of  the  very  real 
problems  which  confronts  the  man 
who  would  make  the  practice  of  medi- 
cine a  paternalistic  matter.  Perhaps 
the  medical  profession  as  a  whole  is 
less  responsive  to  the  profit  motive, 
speaking  purely  of  the  money  side, 
than  is  any  other  class;  but  the  fact 
remains,  as  the  editor  of  The  Post  in- 
dicates, the  first  law  of  nature  is  self- 
preservation;  and  not  many  men  or 
women  in  this  sunny  land  of  ours  but 
are  susceptible  to  that  law.  That 
sounds  a  good  deal  like  begging  the 
question  at  issue.  Perhaps  in  a  sense 
it  is;  because  the  public  may  be  per- 
fectly willing  to  insure  the  medical 
profession  a  comfortable  living  with- 
out regard  to  labor  performed  just 
to  satisfy  its  whim  about  divesting  the 
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practice  of  medicine  of  the  profit 
motive.  That  was  the  ultimate  ob- 
jective behind  the  muckraking  in 
politics  so  vigorously  prosecuted  a  few 


years  ago.  And  how  well  it  succeeded 
every  man  can  judge  for  himself  with- 
out assistance  from  the  medical  pro- 
fession. 


DEPARTMENT  of  TECHNIQUE  1 


Stereoscopic  Radiography 


THE  advent  of  stereoscopic  radio- 
graphy is  one  of  the  most  im- 
portant steps  in  the  development  of 
this  specialty  in  medicine.  Much  is 
due  to  the  untiring  enthusiasm  of  Dr. 
Emil  G.  Beck  for  bringing  this  method 
of  examination  to  the  forefront.  Even 
though  it  has  been  in  use  for  so  many 
years  we  feel  that  it  is  not  used  as 
generally  as  it  deserves.  Its  chief 
value,  of  course,  is  in  the  fact  that  it 
gives  us  the  third  dimension  of  depth 
as  well  as  heighth  and  width,  enabling 
us  to  see  around  the  corner,  if  you 
will  allow  this  expression. 

It  is  especially  applicable  to  parts 
of  the  body  when  making  plates  in 
two  planes  is  either  difficult  or  im- 
possible. But  aside  from  use  in  this 
type  of  cases,  it  has  tremendous  ad- 
vantages, especially  in  the  examina- 
tion of  the  wrist  and  the  foot.  We  do 
not  hesitate  to  say  that  many  cases 
of  fracture  of  the  carpal-scaphoid 
have  been  overlooked  because  the  ex- 
amining physician  used  only  the  flat 
plate  in  two  planes.  We  might  even 
go  further  and  say  that  practically 
every  Colle's  fracture  which  has  been 
well  reduced  and  in  which  motion  has 
followed  early  and  in  which  consider- 
able disability  still  exists,  especially  in 
the  extension  of  the  hand  on  the  fore- 
arm, is  complicated  by  fracture  of  the 
carpal-scaphoid.     This   fact  is  men- 


tioned merely  to  emphasize  the  neces- 
sity of  following  the  routine  of  mak- 
ing stereoscopic  plates  of  the  wrist 
in  the  dorso-ventral  position  as  well 
as  a  flat  plate  in  the  lateral  position. 

Of  course,  stereoscopic  vision  is  not 
possible  for  a  person  with  only  one 
eye.  It  is  also  difficult  or  impossible 
in  persons  suffering  from  near- 
sightedness. 

Stereoscopic  examination  of  the 
chest  has  been  especially  employed 
by  Dr.  W.  Walter  Wasson  of  Denver, 
and  to  him  we  owe  much  in  refine- 
ment of  technique  in  this  kind  of  ex- 
amination. 

Dr.  Jas.  T.  Case  has  called  to  our 
attention  the  value  of  stereoscopy  in 
examination  of  the  colon. 

Aside  from  these  special  fields,  we 
feel  that  it  should  be  used  as  a  rou- 
tine in  examination  of  the  head,  shoul- 
ders, hips,  sacro-iliac  joint,  ankle  and 
foot,  wrist,  foreign  bodies  and  any 
other  region  where  it  will  be  of  value. 

A  case  recently  came  under  our  ob- 
servation which  was  suffering  from 
both  gallstones  and  renal  stones  on 
the  same  side.  Stereoscopic  plates 
enabled  us  to  differentiate  between 
the  two.  One  who  has  adopted  the 
stereoscopic  method  of  examination 
will  certainly  become  most  enthusias- 
tic about  it. 
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The  Victor 

THE  Victor  Sphere  Gap.  announced 
in  the  August  issue  of  Victor 
Service  Suggestions,  presages  one  of 
the  most  stabilizing  influences  injected 
into  the  science  of  x-rays  on  the 
mechanical  side  for  a  long  time.  In- 
deed, it  would  seem  that  in  this  ap- 
pliance is  to  be  found  the  foundation 
on  which  to  erect  a  standardized  tech- 
nique in  both  therapeutic  and  radio- 
graphic work  that  will  bear  incalcul- 
able benefit  for  both  the  medical  pro- 
fession and  the  lay  public. 

At  no  time  during  the  development 
of  the  science  of  x-rays,  but  more  es- 
pecially since  the  advent  of  deep  ther- 
apy with  its  requisite  high  voltage, 
have  radiologists  been  able  to  satis- 
factorily measure  peak  voltage — an 
extremity  whose  inherent  possibilities 
as  well  as  dangers  they  have  had  to 
direct  and  control  at  their  peril. 

But  beyond  the  mere  thought  of 
safeguarding  against  the  consequences 
of  over  or  under-exposure  in  thera- 
peutic work  and  the  embarrassment 
of  flunking  in  radiographic  work  be- 
cause of  uncertain  voltage,  there  has 
always  existed  on  the  part  of  con- 
scientious radiologists  a  desire  to 
measure  peak  voltages  accurately  that 
thereby  therapeutic  and  radiographic 
exposures  might  be  reduced  to  specific 
formulae.  The  importance  of  this 
measurement  is  at  once  apparent,  be- 
cause in  it  will  be  found  an  exact 
medium  for  expressing  results  ob- 
tained or  failures  encountered. 

To  overcome  this  mechanical  prob- 
lem much  time  and  effort  has  been 
expended  on  experimentation  with 
spark  gap.  Voltages  have  been  meas- 
ured in  inches  "back  up,"  with  a  re- 
sulting variation  running  as  high  as 


Sphere  Gap 

30%  in  the  actual  dosage  delivered  to 
the  patient. 

From  what  has  been  said,  it  is 
hardly  necessary  to  add  that  this 
method  of  measurement  has  proven 
very  unsatisfactory.  There  were  a  lot 
cf  things  whose  exact  effect  could 
neither  be  calculated  nor  prevented  in 
the  ordinary  laboratory,  and  many 
failures  registered  which  can  now  be 
obviated  by  the  use  of  The  Victor 
Sphere  Gap.  The  whimsicalities  of 
polarity,  the  mechanical  idiosyncra- 
sies of  appliances  and  apparatus  de- 
signed with  the  utmost  care  for  the 
conversion  of  electrical  energy  into 
x-rays  of  the  right  wave  consistency 
when  those  appliances  were  subjected 
to  actual  field  service,  altitude,  atmos- 
pheric conditions,  line  fluctuations, 
and  so  on,  have  constantly  harassed 
x-ray  operators,  and  added  no  small 
burden  to  their  task  of  discovering 
the  causes  for  and  computing  the  ef- 
fects of  the  thousand  and  one  human 
factors  met  up  with  in  the  actual  ap- 
plication of  x-rays  to  diagnosis  and 
treatment. 

For  these,  and  many  other  reasons, 
the  radiological  profession  will  wel- 
come the  commercial  appearance  of 
The  Victor  Sphere  Gap.  It  will  be 
heralded  as  the  medium  of  control 
which  will  abate  many  of  the  funda- 
mental failures  in  the  practical  appli- 
cation of  x-rays  for  the  purpose  of 
substituting  moral  certainty  for  the 
exercise  of  unassisted  judgment  in 
the  practice  of  medicine. 

The  Victor  Sphere  Gap  is  manufac- 
tured according  to  specifications  pro- 
mulgated by  the  American  Institute  of 
Electrical  Engineers  after  exhaustive 
research    and    experiment.  Mechani- 
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cally,  it  is,  of  course,  very  delicate  in 
its  functions;  it  must  be  machined  to 
the  point  of  absolute  perfection,  and 
per  se,  it  must  be  sturdily  constructed 
to  withstand  the  heat  of  voltages 
ranging  anywhere  from  50,000  to 
150,000  under  continuous  usage. 

The  advantages  of  the  sphere  gap 
over  the  point  gap  are  indicated  by 
Mr.  Carl  Darnell,  Commercial  Engi- 


much  affected  by  atmospheric  condi- 
tions, readings  from  a  point  gap  are 
unreliable. 

3.  There  is  no  corona  discharge 
between  the  spheres  of  a  sphere  gap 
if  the  spheres  are  of  proper  size.  It 
seems  to  make  little,  if  any  difference, 
also,  from  what  angle  or  in  what 
method  the  spheres  approach  each 
other,  because  at  given  distances  spe- 


neer  of  The  Victor  Corporation,  as: 

1.  The  sphere  gap  measures  peak 
voltage,  while  the  point  gap  measures 
average  voltage. 

2.  The  point  gap  relieves  the  air 
pressure  between  the  points  by  a  co- 
rona discharge  of  variable  duration 
and  intensity,  and  then  sparks  over 
instead  of  reaching  its  real  spark  over 
points  and  then  breaking  over  sharply. 
The  amount  of  this  corona  discharge 
is  affected  by  the  shape  and  size  of 
the  points,  by  the  manner  in  which 
the  points  are  brought  into  juxtaposi- 
tion, and  possibly  by  the  physical  con- 
tour and  content  as  well  as  proximity 
of  surrounding  objects.  Even  when 
the  most  painstaking  effort  is  made 
to  avoid  the  difficulties  just  enum- 
erated, the  break-down  point  is  so 


cific  voltage  pressures  will  break  down 
air  resistance  and  arc  over.  Numerous 
experiments  prove  that  the  given  volt- 
age for  a  specific  sphere  distance  will 
not  arc  over  if  that  distance  be  in- 
creased even  so  slightly  as  a  couple 
of  millimeters.  In  other  words,  when 
the  voltage  pressure  is  reached  which 
will  break  dov/n  the  air  gap  between 
spheres,  the  arc  will  occur,  and  not 
until  then.  The  absence  of  corona  dis- 
charge with  its  attendant  destruction 
of  air  resistance  seems  to  be  the  ex- 
planation of  this  apparent  mechanical 
anomaly. 

Consequently,  it  would  seem  that  in 
The  Victor  Sphere  Gap  will  be  found 
the  means  of  obliterating  the  single 
greatest  obstacle  which  has  prevented 
thus  far  the  standardization  of  tech- 
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nique  according  to  specific  formulae. 
By  cutting  it  into  the  high  tension  cir- 
cuit absolute  measurement  of  peak 
voltages  is  assured.  At  this  juncture  it 
is  perhaps  well  to  say  that  each  sphere 
gap  sold  by  The  Victor  Company  will 
be  calibrated  to  meet  the  altitude  and 
mean  atmospheric  conditions  in  which 
it  is  to  be  used  before  it  leaves  the 
factory.  This  means,  that  there  will 
be  such  accuracy  of  voltage  measure- 
ment radiologists  can  exchange  results 
accomplished  in  such  specific  terms  as 
to  make  possible  exact  duplication 
of  dosage  and  exposure. 

Somewhat  apart  from  the  consider- 
ation of  the  appliance  proper  though 
so  palpably  associated  with  its  use 
as  to  justify  discussion  here,  is  the 
fact  that  since  specific  formulae  of 
dosage  and  exposure  are  conceded  of 
primary  concern  in  the  standardiza- 
tion of  therapeutic  and  radiographic 
technique,  the  suggestion  is  made  that 
through  the  employment  of  The  Vic- 
tor Sphere  Gap  in  a  series  of  experi- 
ments leading  Radiologists  can  set  up 
elemental  tables  of  voltage,  time  of 
exposure,  kind  and  thickness  of  filter, 
port  of  exposure,  number  of  ports, 
etc.,  covering  various  parts  of  the 
human  body  both  for  specific  disease 
and  for  diagnostic  and  radiographic 
purposes.  Such  a  compilation  issued 
in  permanent  form  would  prove  in- 
valuable to  technicians  and  go  a  long 
way  toward  making  the  results  ob- 
tained by  less  experienced  operators 
of  more  universal  value. 

These  thoughts  are  inspired  by  the 
fact  that  in  the  same  number  of  Vic- 
tor Service  Suggestions  as  contains 
the  announcement  of  The  Victor 
Sphere  Gap  appear  a  number  of  tables 
for  calculating  x-ray  absorption.  For 
the  Radiologist  sufficiently  versed  in 
higher  physics  to  be  able  to  work 
out  computations  quickly  and  accur- 
ately these  tables  contain  valuable  in- 
formation. But  they  are  so  comply 
cated  their  practical  benefit  for  the 


average  operator  is  extremely  doubt- 
ful. 

The  Fischer  Transformer 

While  not  exactly  new  in  the  sense 
that  it  is  unknown  to  the  profession, 
still  the  Fischer  Universal  Interrup- 
terless  X-ray  Transformer,  Type  2-B, 
embodies  some  features  which  distin- 
guish it. 

This  transformer  is  of  the  closed 
core,  oil  immersed  type.  It  is  equip- 
ped with  a  Spark  Meter  instead  of 


Spark  Gap;  large  easily  read  milli- 
ampere  meter;  auto-transformer  con- 
trol; exceptionally  quiet  motor  and 
rectifying  wheel;  large  disc  insulat- 
ing device  between  the  rectifying 
wheel  proper  and  the  motor  frame 
preventing  kick-back  or  break-down, 
and  all  switches  are  concealed.  This 
transformer  is  guaranteed  to  deliver 
60  M  A  at  a  6-inch  gap. 

For  the  person  desiring  to  buy  a 
moderately  priced  transformer  with 
many  of  the  refinements  of  some  of 
the  more  costly  ones  the  Fischer  Uni- 
versal Unit  will  merit  investigation. 
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Magnuson  Plate  Tunnel 


A  particularly  serviceable  device  in 
the  dental  as  well  as  the  medical  x-ray 
laboratory  is  the  Magnuson  Piatt. 
Tunnel,  lately  put  on  the  market  by 
the  Magnuson  X-ray  Company  with 
headquarters  at  Omaha  and  with 
branches  at  Denver,  Des  Moines  ana 
Kansas  City. 

The  Tunnel  in  question  is  con- 
structed with  a  veneer  top  with  space 
for  a  cassette,  and  is  mounted  on  ad- 
justable legs  which  can  be  removed 


2.  In  radiographing  the  head,  knee 
or  foot  laterally,  especially  if  the  pa- 
tient be  rotund,  the  adjustable  fea- 
tures of  the  Tunnel  enable  the  oper- 
ator to  accommodate  it  to  the  physi- 
cal facts,  assuring  correct  angle  of  ex- 
posure and  proper  plate  position  for 
good  photographic  results. 

3.  The  Tunnel  can  also  be  used  for 
stereoscopic  radiographs. 

4.  It  displaces  the  inelastic  wooden 


entirely  if  the  operator  cares  to  use 
the  Tunnel  for  flat  body  work. 

Chief  among  the  advantages  which 
commend  this  Tunnel  to  the  consid- 
eration of  the  technician  and  the  more 
critical  type  of  medical  radiologist, 
are: 

1.  The  fact  that  in  sinus  work  the 
standard  23  degree  angle  can  be  ob- 
tained in  all  cases  by  merely  lower- 
ing the  Tunnel  on  the  short  legs.  Be- 
side this  the  whole  Tunnel  can  be 
raised  or  lowered  to  suit  the  comfort 
of  every  patient. 


block  so  familiar  to  all  x-ray  labora- 
tories and  which  so  frequently  was 
not  of  exactly  the  right  height  or 
cut  at  the  particular  angle  to  answer 
the  exigencies  of  the  case  in  hand. 

Without  doubt  this  device  should 
find  a  place  in  every  laboratory  be- 
cause it  has  a  wide  range  of  utility 
and  because  the  principle  it  involves 
can  probably  not  be  incorporated  into 
table  construction  for  anything  near 
the  universal  service  the  separate  tun- 
nel will  render. 
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Syphilis  of  the  Lung.  Wile  and  Mar- 
shall. Archives  of  Dermatology  and 
Syphilology.  July,  1921. 

FREQUENCY 

A  CQUIRED  pulmonary  syphilis  is 
exceedingly    rare  pathologically, 
and  even  more  so  clinically. 

In  congenital  syphilis  it  is  com- 
paratively frequent  in  the  form  of  the 
well-known  white  pneumonia. 

An  exhaustive  review  of  the  litera- 
ture shows  that  pulmonary  disease  as- 
sociated with  syphilis,  and  possibly 
due  to  syphilis,  was  reported  as  early 
as  the  sixteenth  century. 

More  accurate  reports  were  made 
in  the  latter  part  of  the  eighteenth 
and  early  part  of  the  nineteenth  cen- 
turies. The  first  clear-cut  anatomic 
description  of  pulmonary  syphilis  was 
made  by  Depaul  in  1850.  Virchow's 
description  in  1858,  under  the  name 
of  white  pneumonia,  still  stands  as  a 
classic  monograph  on  the  subject. 

Shortly  after  the  appearance  of 
these  early  papers  a  large  number  of 
cases  of  pulmonary  syphilis  were  re- 
ported, but  it  seems  probable  that 
they  were  for  the  most  part  those  in 
which  syphilis  was  merely  coincident 
with  tuberculosis,  or  that  many  were 
actual  cases  of  tuberculosis  wrongly 
diagnosed  as  syphilis.  Carlier  in  1882 
was  able  to  collect  but  twenty  cases 
of  undoubted  lung  syphilis  studied  at 
necropsy.  Hiller  cculd  find  but  eight 
more  cases  in  the  following  two  years. 
Pancritius,  however,  in  1881,  thought 
that  it  was  a  common  condition  and 
that  many  people  died  of  it  each  year. 
Osier  found  twelve  cases  in  2,500  ne- 
cropsies at  Johns  Hopkins  Hospital. 
Downing  found  no  cases  in  3,000  post 
mortems  at  the  Massachusetts  Gen- 
eral Hospital.  Massia  found  only  two 
cases  in  6,000  necropsies  in  Copen- 
hagen. The  differences  in  the  percent- 
ages of  these  men  may  be  due  to  a 
difference  of  opinion  as  to  the  criteria 
of  syphilitic  involvement.  Carrera  re- 
ports changes  in  the  lungs  in  twelve 
cases  out  of  152  necropsies  in  known 
syphilitics.  Many  other  writers  are 
mentioned  as  having  found  post  mor- 
tem evidence  of  pulmonary  syphilis. 


DIFFICULTY  OF  RECOGNITION 

The  clinical  picture  of  pulmonary 
syphilis  is  so  difficult  of  recognition 
that  no  case  can  be  absolutely  ac- 
cepted without  a  pathologic  examina- 
tion. It  is  an  accepted  fact  that 
syphilis  and  tuberculosis  do  frequently 
occur  in  the  same  patient.  The  pres- 
ence of  either  disease  in  the  lung  of- 
fers an  admirable  site  for  the  implan- 
tation of  the  other.  The  pathological 
results  of  both  diseases — fibrosis  and 
cavitaticn  in  the  lungs — give  local 
and  general  symptoms  indistinguish- 
able one  from  the  other. 

There  are,  however,  cases  in  which 
tuberculosis  can  be  eliminated,  and 
which  recover  completely  under  anti- 
syphilitic  treatment.  About  fifty  such 
cases  have  been  reported  by  compe- 
tent observers,  and  must  be  accepted 
as  most  probably  true  pulmonary 
syphilis. 

TYPES  OF  LUNG  SYPHILIS 

1.  Isolated  gumma. 

2.  Diffuse  fibrosis. 

3.  Diffuse  bronchopneumonia. 

1.  Syphilitic  gummata  of  the  lung 
are  exceedingly  rare.  When  found, 
are  more  frequently  in  middle  or  lower 
lobe  of  right  lung.  Clinical  picture  de- 
pends upon  location  and  stage  of 
process.  The  symptoms  may  be  nil, 
or  may  be  those  of  an  advanced  ulcer- 
ative phthisis,  bronchiectasis,  or  re- 
solving pneumonia. 

2.  The  chronic  fibroid  changes  are 
the  most  frequent.  These  may  be  due 
to  the  breaking  down  and  absorption 
of  small  gummata.  Thus  the  findings 
may  depend  upon  the  time  the  patient 
is  studied,  the  fibroid  condition  being 
a  late  manifestation,  as  is  the  inter- 
stitial hepatitis  found  as  a  terminal 
picture  in  syphilis  of  the  liver. 

3.  Syphilitic  bronchopneumonia  is 
a  much  disputed  topic,  and  it  is  not 
yet  agreed  whether  the  symptoms  are 
due  to  syphilis  or  to  a  secondary 
pneumonic  process  superimposed  on  a 
lung  weakened  by  syphilis. 

Chronic  interstitial  pneumonitis  due 
to  syphilis  is  the  most  common  form 
of  lung  syphilis.  This  is,  in  fact,  the 
end  result  of  all  syphilitic  processes 
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in  the  lung.  It  is  in  this  form  that 
symptoms  are  most  frequently  'en- 
countered. The  pathology  of  the  con- 
dition is  a  radiating  fibrosis  extending 
out  from  the  hilum  through  the  bron- 
chi, and  bands  extending  from  the 
pleura  into  the  lung  substance.  Asso- 
ciated with  this  are  isolated  fibroid 
masses  throughout  the  lung  substance. 
The  fibrosis  causes  a  lessening  of  the 
air  capacity  of  the  lung  and  a  nar- 
rowing of  the  bronchi,  thus  giving  rise 
to  symptoms  of  dyspnea,  to  coughing 
and  to  vascular  changes,  leading  to  oc- 
casional hemoptysis.  Milne  reports 
two  patients  who  showed  no  lung 
symptoms  during  life,  but  at  autopsy 
extensive  syphilitic  fibrosis  was  found 
in  both  lower  lobes. 

PROGNOSIS 

If  seen  early,  prompt  antisyphilitic 
treatment  offers  a  fair  prognosis.  If 
extensive  fibrosis  and  destruction  have 
taken  place,  a  marked  improvement 
in  the  patient's  general  condition  may 
be  expected  to  follow  intensive  treat- 
ment, but  little  change  can  be  ex- 
pected in  the  signs  or  symptoms  of 
the  pulmonary  condition. 

Three  case  reports  are  given.  The 
following  is  a  typical  review  of  an 
interesting  case  of  chronic  interstitial 
syphilitic  pulmonitis. 

History— A  man,  aged  37,  entered 
the  university  hospital  November  5, 
1920,  having  been  referred  from  the 
department  of  internal  medicine  for 
tabes  dorsalis.  Kis  complaint  was 
weakness  and  difficulty  in  walking. 
The  family  history  had  no  bearing  on 
his  present  illness  There  was  no 
family  history  of  tuberculosis  or  other 
lung  trouble.  The  patient  had  had  a 
primary  syphilitic  sore  eighteen  years 
before,  which  he  says  was  not  fol- 
lowed by  any  secondary  manifesta- 
tions. He  had  not  received  any  treat- 
ment for  the  condition.  He  had  been 
married  for  eight  years  and  had  three 
living  children.  His  wife  had  had  one 
miscarriage  three  months  ago  at  the 
end  of  the  second  month  of  pregnancy. 
One  year  previous  to  admission  he 
had  noticed  that  if  he  walked  in  the 
dark  he  staggered  and  had  great  dif- 
ficulty in  keeping  his  balance.  This 
condition  had  been  getting  gradually 
worse  during  the  last  year.  He  had 
had  occasional  sharp  shooting  pains 
in  the  legs,  also  dating  back  one  year. 
Ten  days  previous  to  admission  he 
developed  a  cough  and  expectoration, 


some  of  which  had  been  tinged  with 
blocd.  There  was  no  history  of  a 
definite  hemophthisis.  The  patient 
had  not  lost  weight  noticeably,  had 
not  been  short  of  breath,  nor  had  he 
had  night  sweats. 

Examination — He  was  poorly  nour- 
ished and  emaciated.  He  showed 
many  cf  the  classical  signs  of  tabes 
ccrsalis,  having  Argyll  Robertson 
pupils,  marked  swaying  in  the  Rhom- 
berg  position,  absent  knee  and  Achil- 
les reflexes,  and  a  typical  ataxic  gait. 
The  chest,  which  particularly  inter- 
ests us,  presented  considerable  re- 
traction of  the  interspaces.  On  res- 
piratory excursion  there  was  a  slight 
lagging  of  the  right  side.  On  percus- 
sion, there  was  marked  dullness  over 
the  right  apex  and  base  in  the  back. 
The  percussion  note  throughout  the 
remaining  part  of  the  lungs  was  nor- 
mal. On  auscultation,  the  breath 
sounds,  spoken  and  whispered  voice 
were  exaggerated  over  the  right  apex 
and  upper  lobe.  The  breath  sounds, 
spoken  and  whispered  voice,  were  of 
normal  intensity  throughout  the  re- 
maining part  of  the  lungs.  There 
were  a  few  scattered  crackling  and 
bubbling  rales  at  both  apexes,  which 
were  more  marked  in  the  right. 

Roentgen  Examination — The  left 
lung  shows  nothing  unusual.  On  the 
right  side  the  apex  is  obscured  by  a 
rather  thick,  smoky  shadow.  From 
the  third  to  the  sixth  rib,  inclusive, 
there  is  a  very  heavy  shadow  of  thick- 
ened pleura  in  which  there  are  definite 
localized  areas  of  pronounced  fibrosis. 
From  the  fifth  to  the  eighth  rib,  pos- 
teriorly, the  lung  is  comparatively 
free.  Below  this  there  is  a  curious 
elevation  superimposed  upon  the  out- 
line of  the  diaphragm  with  a  conical 
shape  which  probably  represents  a 
consolidation.  The  lateral  view  shows 
this  mass  to  lie  anteriorly  in  the  pleu- 
ral angle.  Its  anterior  end  is  of  a  high 
degree  of  density  and  cannot  be  dis- 
tinguished from  the  upper  surface  of 
the  diaphragm.  Posteriorly  and 
superiorly,  it  gradually  fades  into  the 
surrounding  lung  substance  and  there 
appears  to  be  a  space  of  at  least  one 
inch  between  it  and  the  anterior  sur- 
face of  the  nearest  vertebra  behind. 
..A  subsequent  roentgen  report  is  as 
follows:  The  density  in  the  right  side 
of  the  chest  is  unusually  uniform  and 
free  from  the  irregularities  in  density 
and  cavity  formation  and  the  dense 
localized  sclerosis  of  tuberculosis.  The 
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asnjyip  b  jo  ;bit}  J3q;Bj  si  uoissajdiu; 
interstitial  thickening,  with  a  wedge- 
shaped  distribution.  There  is  un- 
doubtedly considerable  cicatricial  tis- 
sue in  the  pleura,  as  is  shown  by  its 
thickening  and  by  the  reduction  of 
the  width  of  the  interspaces.  The 
pleura  is  also  involved  over  the  ex- 
treme apex.  The  mass  in  the  lower 
lung  is  an  exceedingly  unusual  picture 
in  tuberculosis.  It  has  a  density  al- 
most uniform,  not  so  great  as  that  of 
the  liver  and  not  sharply  circum- 
scribed, but  with  a  rather  fringed  bor- 
der .  There  is  comparatively  little  re- 
traction of  the  mediastinum  toward 
that  side.  The  distinction  between 
tuberculosis  and  syphilis  cannot  be 
sharply  drawn  on  these  findings. 
While  the  first  impression  is  that  of 
tuberculosis,  syphilis  might  easily  pro- 
duce the  same  type  of  lesion  and 
might  so  modify  tuberculosis  as  to 
produce  the  unusual  picture  of  this 
plate.  The  total  absence  of  any  sug- 
gestive sign  in  the  left  lung  is  also 
puzzling,  since  it  is  scarcely  conceiv- 
able that  so  extensive  a  tuberculosis 
could  occur  without  bilateral  involve- 
ment. 

Treatment  and  Results — Repeated 
examinations  of  this  patient's  sputum 
during  his  stay  in  the  hospital  were 
negative  for  tubercle  bacilli.  He  re- 
ceived during  his  stay  in  the  hospital 
five  intravenous  and  four  intraspinal 
injections.  During  this  time  he  gained 
weight  and  showed  continuous  im- 
provement. In  addition  to  the  increase 
in  weight  his  cough  diminished,  and 
his  general  health  was  better  than  it 
had  been  for  months  past.  A  letter 
written  to  the  patient  four  months 
after  his  discharge  elicited  the  re- 
sponse from  him  that  he  is  able  to  do 
light  work,  that  he  feels  exceptionally 
well  and  is  in  every  way  improved. 

Resume — In  a  patient  with  a  well 
developed  tabes  there  occurs  the 
fairly  acute  onset  of  pulmonary  dis- 
ease associated  with  a  rather  massive 
infiltrate  occupying  the  lower  portion 
of  the  left  lung.  The  afebrile  nature 
of  the  condition,  the  extensive  pro- 
cess and  the  absence  of  general  re- 
action, the  total  absence  of  tubercle 
bacilli  in  repeated  examinations  of  an 
abundant  sputum,  and  the  prompt 
amelioration  under  anti-syphilitic 
treatment,  make  this  case  a  presump- 
tive one  of  pulmonary  syphilis. 

J.  J.  SNIPES. 


Tumors  of  the  Bony  Chest  Wall. 
C.  A.  Hedblom,  Rochester,  Minne- 
sota. Archives  of  Surgery,  July, 
1921,  p.  56. 

"J'HE  first  recorded  thoracotomy  for 
tumor  was  reported  by  Osias  in 
1778.  The  literature  since  then  con- 
tains comparatively  few  cases.  This 
review,  containing  those  in  the  litera- 
ture and  those  fcund  at  the  Mayo 
Clinic,  numbers  213  cases.  The  patho- 
logic classification  shows — 


Chondroma    40 

Sarcoma   131 

Carcinoma   24 

Fibroma    5 

Exostoses    3 

Gumma   1 

Uncertain   9 

Total  213 


Pain  is  the  most  characteristic 
symptom,  present  in  50  per  cent  of 
the  cases.  Loss  of  weight  and 
dyspnoea  were  also  noted. 

Early  diagnosis  is  more  difficult 
than  late.  Cold  abscess,  exostosis, 
gumma,  aneurysm  and  dermoid  cyst 
must  be  differentiated. 

The  treatment  is  early  radical  ex- 
tirpation. Roentgen  examination  to 
determine  metastases  is  important.  In- 
flammatory changes  found  at  opera- 
tion instead  of  supposed  malignancy 
make  the  indication  for  operation 
more  definite.  In  operating  the  pleura 
may  be  opened  and  pneumothorax 
produced.  This  causes  shock  in  a  few 
cases. 

SUMMARY 

1.  Tumors  of  the  bony  chest  are 
relatively  common.  In  213  cases  the 
ribs  were  primarily  involved  in  78.7 
per  cent,  and  the  sternum  in  21.3  per 
cent. 

2.  Trauma  seems  to  be  etiologic 
in  some  cases,  both  with  regard  to 
incidence  and  to  malignant  degenera- 
tion of  the  benign  forms. 

3.  Pain  is  the  most  characteristic 
symptom,  and  may  be  present  in  the 
case  of  a  benign  as  well  as  a  malig- 
nant tumor.  Pain  may  be  present  be- 
fore the  tumor  is  recognized. 

4.  Early  differential  diagnosis  of 
neoplasm  and  cold  abscess,  exostosis, 
aneurysm  and  dermoid  cyst  may  be 
difficult.  Pre-operative  differentiation 
of  a  benign  or  a  malignant  neoplasm 
may  be  impossible. 
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5.  Early,  radical  extirpation  offers 
the  best  prospect  of  prolonging  life 
and  care.  Late  radical  or  palliative 
extirpation,  even  in  the  presence  of 
extensive  involvement,  may  result  in 
a  relatively  long  period  of  freedom 
from  recurrence. 

6.  Early  exploratory  thoracotomy 
is  indicated  in  any  doubtful  case. 

7.  Differential  pressure  anesthesia, 
while  not  essential  to  the  successful 
removal  of  tumors  involving  wide 
opening  of  the  chest,  obviates  the  risk 
incident  to  sudden  open  pneumo- 
thorax, and  by  preventing  a  closed 
pneumothorax  may  lessen  materially 
the  occurrence  of  postoperative  shock, 
pneumonia,  and  empyema. 

8.  Intrabronchial  or  intrapharyn- 
geal  insufflation  anesthesia  affords  an 
effective  means  of  preventing  opera- 
tive pneumothorax. 

9.  Shock,  pneumonia  and  empyema 
are  the  common  causes  of  postopera- 
tive deaths. 

10.  Recurrence  has  been  the  rule 
in  most  cases  of  malignant  tumor,  but 
there  may  be  freedom  from  recurrence 
for  many  years,  and  life  may  be 
further  prolonged  by  repeated  extir- 
pation of  the  growth. 

E.  W.  ROWE. 


Radical  Surgery  as  an  Aid  to  Efficient 
Radiotherapy  in  the  Apparently 
Hopeless  Cases  of  Carcinoma.  By 
Emil  G.  Beck,  Chicago.  Interna- 
tional Clinics,  Vol.  II,  31st  Series, 
page  46. 

SURGERY  and  radiotherapy,  or  a 
combination  of  both,  have  outlived 
all  other  methods  of  treating  cancer, 
and  stand  today  as  the  most  efficacious 
measure  for  helping  cancer.  This  dis- 
cussion will  be  confined  to  those  cases 
in  which  surgery  is  inadvisable  or  in 
which  recurrence  has  taken  place  after 
one  or  more  operations.  Even  in  ap- 
parently hopeless  cases  something  can 
often  be  done. 

In  the  study  of  literature,  clinical 
reports  and  observation  one  can 
clearly  see  that  something  can  be  done 
by  radium  and  x-ray,  applied  scien- 
tifically. The  use  of  radium  is  in  its 
infancy,  and  some  workers  are  more 
competent  in  its  use  than  others.  Dis- 
tance and  the  presence  of  normal  in- 
termediary tissue  are  barriers  to  the 
effective  use  of  radium  and  x-rays. 


Also  filters  screen  out  the  most  ef- 
iective  rays.  "If  skin,  muscle  and  fat, 
and  as  much  cancer  tissue  as  possible 
could  be  removed,  so  as  to  leave  only 
remnants  of  the  growth,  the  radium 
or  x-ray  could  be  applied  directly  into 
the  cancer  bed  with  no  obstruction  to 
the  activity  ot  the  rays."  This  is  the 
keynote  ot  the  best  treatment. 

The  best  known  theory  of  the  ac- 
tion on  cells  by  x-ray  and  radium  is 
that  the  pathological  cells  are  less  re- 
sistant than  the  normal,  hence  are  de- 
stroyed first.  The  author's  own  theory 
is  that  the  cancer  ceils  are  wild  cells, 
not  given  the  protection  of  the  body's 
nervous  mechanism.  The  absence  of 
some  enzymes  or  protective  substance 
or  arrangement  of  the  chromozone 
weakens  the  resistance  of  the  cancer 
cell. 

ihe  author  cites  a  few  cases  from 
a  series  of  fifty  that  he  has  treated  in 
his  method  outlined.  The  first  was  a 
sarcoma  ot  the  lung.  After  a  two-step 
operation  radium  was  implanted  in 
the  cavity  made  by  an  excavation  of 
the  tumor  mass,  which  was  more  or 
less  encapsulated,  tour  weeks  after 
operation  stereo  roentgenograms  re- 
vealed only  a  small  remnant  of  the 
tumor  mass,  and  the  tumor  wall  very 
thin.  In  all,  six  applications  of  radium 
(.2,625  mgr.  hours;  were  applied  over 
a  time  consisting  of  aoout  three 
months.  Microscopic  section  shows 
a  spindle-cell  sarcoma.  The  general 
improvement  has  been  remarkable, 
ine  case  will  be  reported  again  in 
one  year. 

ihe  next  case  is  a  malignant  ovar- 
ian cyst.  Exploratory  operation  con- 
firmed the  diagnosis.  It  continued  to 
grow  larger  in  spite  of  six  months  ot 
x-ray  treatment.  Another  operation 
was  performed  and  as  much  of  the 
cyst  and  contents  as  possible  were 
removed.  The  interior  oi  the  cyst  was 
then  treated  by  direct  application  ot 
radium  at  intervals  of  three  weeks, 
700  to  1,000  mgr.  hours  being  given 
each  time.  The  radium  treatment  was 
supplemented  with  deep  x-ray  therapy, 
one  erythema  dose  being  given  every 
second  day.  The  cavity  continued  to 
shrink  and  closed  in  sixteen  weeks, 
it  is  now  eighteen  months  since  the 
operation  and  the  woman  is  well, 
aoing  her  own  work,  "(a)  By  eversion 
of  the  interior  of  a  malignant  cyst,  we 
transferred  an  intra-abdominal  into  an 
extra-abdominal  tumor,  and  thus  are 
able  to  apply  x-ray  and  radium  di- 
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rectly  into  the  seat  of  malignancy, 
(b)  It  is  safer  to  treat  the  tumor  in 
this  manner  than  to  attempt  complete 
enucleation,  (c)  It  is  better  to  treat 
with  radium  combined  with  x-ray  than 
with  either  alone." 

Other  interesting  cases  are  cited  of 
treatment  given  in  the  same  general 
manner. 

Conclusions  cannot  be  drawn  from 
this  series  alone,  and  several  more 
years  must  pass  before  the  ultimate 
value  can  be  determined.  The  treat- 
ment is  radical  and  the  mortality  has 
been  heavy.  Four  cases  died  of 
hemorrhage  due  to  ulceration  of  the 
arteries.  Four  died  as  a  result  of 
roentgen  ray  toxemia.  Some  of  the 
cases  have  gone  over  the  one-year 
test.  The  results  are  at  least  en- 
couraging. 

E.  W.  ROWE. 


A  Few  Notes  on  the  Diagnosis  and 
Differential  Diagnosis  in  Bones  and 
Joints.    By  G.  Forssell.  Archives 
Radiology  and  Electrotherapy,  1921, 
XXV,  247. 

'"pHE  author  sets  his  task  to  be  a 
resume  of  the  important  features 
in  typical  roentgenograms  of  tubercu- 
losis of  the  bones  and  joints.  In  addi- 
tion he  discusses  more  fully  the  dif- 
ferential diagnosis  and  of  this  and 
other  diseases  of  the  same  parts. 

Tuberculosis  of  bone  and  joints  is 
distinguished  by  the  localization  of 
the  bone  foci  in  the  epiphyses,  by  de- 
struction of  bone  and  the  absence  of 
bone  production,  by  the  punched-out 
character  of  the  focus,  by  the  atrophy 
of  the  surrounding  bone,  the  reduction 
of  the  articular  cartilages,  the  erosion 
of  bone  and  cartilaginous  surfaces, 
condensation  and  thickening  of  the 
articular  capsule,  and  the  presence  of 
abscess  shadows. 

No  one  sign  is  pathonomonic,  but 
when  all  are  taken  together  the  pic- 
ture is  very  definite  and  diagnostic. 

Koehler's,  Perthe's  and  Schlatter's 
diseases  are  differentiated,  followed 
by  other  conditions  such  as  osteo- 
chondritis dessicans,  chronic  trau- 
matic arthritis,  Ricket's  and  Barlow's 
disease,  and  syphilis.  The  last  may  be 
the  most  difficult  to  rule  out.  But 
usually  syphilis  of  the  bone  shows 
bone  proliferation  or  periosteal 
changes  that  are  sufficient  to  distin- 
guish it. 


The  points  present  are  accurate  and 
characteristic.  If  a  mistake  occurs  it 
is  due  to  faulty  interpretation.  Tech- 
nique that  is  good,  experience  and 
minute  study,  are  the  most  essential 
points  in  making  a  diagnosis.  The 
picture  must  be  taken  as  a  whole  after 
close  study. 

E.  W.  ROWE. 


The  X-Ray  in  the  Diagnosis  of 
Prostatism.  H.  M.  Johnson.  Surgery, 
Gynecology  and  Obstetrics,  Vol. 
XXXII.,  P.  179. 


QLANDULAR  enlargement  of  the 
.  prostrate  causes  obstruction  in  the 
bladder  neck.  The  difficulties  in  urina- 
tion produced  are  called  prostatism. 
The  author  finds  the  routine  use  of 
roentgen  ravs  a  benefit  in  the  ex- 
amination. Three  plates  are  exposed. 
The  first  roentgenogram  shows  the 
presence  or  absence  of  calculi.  The 
second  shows  the  bladder  filled  with 
air  and  the  outline  of  the  prostate  and 
any  other  abnormalities  in  form  or 
size.  A  third  roentgenogram  is  made 
after  the  bladder  has  been  injected 
with  ten  per  cent  sodium  iodide  or 
bromide  solution.  Diverticuli  and  the 
bladder  outline,  as  well  as  ureteral 
forms,  are  readily  discerned. 

This  method  is  to  be  used  in  con- 
junction with  other  methods  com- 
monly employed. 

E.  W.  ROWE. 


Treatment  of  Furunculosis  in  Infants. 
Clifford  G.  Grulee  and  Cassie  Belle 
Rose,  Chicago.  Journal  Am.  Med. 
Assn.,  July  2,  1921. 


J7IGHT  cases  of  furunculosis  are  re- 
ported with  the  following  com- 
ments. The  lesions  vary  in  intensity. 
The  general  impression  of  the  success 
in  this  form  of  treatment  is  favorable. 
The  number  of  esses  treated  is  too 
small  to  draw  definite  conclusions. 
Soft  rays  and  no  filters  are  preferred. 
When  the  furuncles  are  in  the  early 
stage  and  not  very  deep,  the  local  re- 
sults have  been  favorable.  They  have 
not  done  away  with  surgical  proced- 
ures in  all.  Some  did  not  need  in- 
cision. In  cases  with  extensive  furun- 
culosis the  results  have  been  most 
gratifying. 

E.  W.  ROWE. 
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Melano-Epithelioma.  Garden  B.  New 
and  French  K.  Hausel,  Rochester, 
Minnesota.  Jour.  A.  M.  A.,  July  2, 
1921. 

QNLY  twenty-four  cases  of  melano- 
epithelioma  primary  in  the  palate 
are  recorded  in  lierature.  One  more 
is  added  in  this  report.  The  nomencla- 
ture and  literature  are  briefly  stated, 
and  the  known  theories  of  etiology 
discussed. 

All  the  patients  complained  only 
of  a  tumor  on  the  palate.  Glands  in 
the  neck  and  obstruction  were  men- 
tioned only  when  the  cases  were  ad- 
vanced. In  fourteen  cases  the  cervical 
glands  were  involved  on  the  first  ex- 
amination. Duration  was  one  month 
to  four  and  one-half  years.  Seven 
cases  were  women  and  eighteen  were 
men.  The  youngest  was  24  and  the 
oldest  80'.    The  average  age  was  54. 

The  diagnosis  is  usually  simple. 
There  is  a  rapidly  growing,  pigmented, 
nodular  peduncled  tumor,  usually  soft 
and  vascular.  The  glands  in  the  neck 
metastasize  early.  Certain  blood 
dyscrasies  and  metallic  poisons  may 
simulate. 

They  are  the  most  malignant  type 
of  neoplasm.  Seventeen  of  the  twenty- 
five  cases  were  operated  upon.  The 
case  of  this  report  was  cauterized  and 
radium  applied.  The  glands  of  the 
neck  are  not  removed  by  bloc  dissec- 
tion. 

Surgery  and  radium  are  usually 
futile,  although  the  exact  outcome 
cannot  yet  be  determined. 

E.  W.  ROWE. 


Radium  Emanations  in  the  Treatment 
of  Goiter.  Wallace  I.  Terry,  San 
Francisco.  Jour.  A.  M.  A.,  June  25, 
1921. 


QN  August  16,  1920,  the  first  case  of 
exophthalmic  goiter  was  treated  in 
the  University  of  California  by  ema- 
nations. Eight  tubes  of  radium  ema- 
nations, representing  ten  millicuries, 
were  inserted  into  the  thyroid  gland. 
Since  then  he  has  used  six  or  seven 
millicuries. 

The  needles  are  introduced  through 
a  small  spinal-puncture  needle.  Local 
anaesthesia  is  used.  The  emanations 
are  expected  to  inactivate  the  thyroid 
gland. 


Of  eleven  patients,  four  were  con- 
sidered sufficiently  improved,  after  a 
lapse  of  from  four  to  ten  weeks  for 
partial  lobectomies.  One  patient  died 
following  a  partial  bilateral  lobectomy. 
The  other  seven  patients  show  im- 
provement and  are  still  under  observa- 
tion. 

This  is  a  prel;minary  report. 

E.  W.  ROWE. 


Radium  Treatment  for  Cancer  of  the 
Esophagus.  A.  E.  Rockey,  Portland, 
Oregon.  Jour.  A.  M.  A.,  July  2,  1921. 

"Y^HILE  advancement  in  surgery  of 
the  gastro-intestinal  tract  for 
cancer  has  been  gratifying  in  the  eso- 
phagus, it  has  made  but  little  progress. 
It  is  thought  to  be  more  prevalent 
than  recorded.  In  1917  five  persons 
were  left  with  gastrotomy  tubes  in 
place  for  feeding  to  prevent  early 
death  from  cancer  of  the  esophagus. 
After  returning  from  the  service  all 
were  dead.  There  are  now  three  cases 
under  consideration.  These  are  being 
treated  by  radium.  One  appears  to  be 
successfully  treated. 

Timely  diagnosis  permits  the  exact 
location  of  the  radium  in  the  lumen 
of  the  esophagus  at  the  point  of  the 
cancer.  The  Sippy  method  is  em- 
ployed where  the  lumen  has  almost 
closed.  In  this  method  a  string  is 
swallowed.  Over  the  string  a  piano 
wire  is  introduced.  Over  this  is  passed 
another  piano  wire  to  which  is  at- 
tached a  rubber  catheter  containing 
the  radium.  The  radium  is  thus  located 
in  the  affected  lumen.  The  exact  tech- 
nique is  carefully  described.  Confirma- 
tion of  position  may  be  made  by  roent- 
gen examination.  Cooperation  between 
the  surgeon  and  roentgenologist  is 
necessary. 

E.  W.  ROWE. 


A  Treatment  of  Gastric  Ulcer  Based 
Upon  Modern  Clinical,  Histopatho- 
logical  and  Physiological  Investiga- 
tions. Frank  Smithies,  Chicago.  In- 
ternational Jour,  of  Gastroenter- 
ology. 

■TREATMENT  of  peptic  ulcer  has 
been  largely  based  on  empiricism. 
It  should  be  based  more  on  the  funda- 
mental principle. 

The  problem:  From  the  clinical 
viewpoint  there  are  many  well  known 
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characteristics.  It  may  occur  without 
manifestation.  Eighty-four  per  cent 
of  the  cases  show  periodicity,  recov- 
ery and  relapse.  Little  prophecy  can 
be  made  of  the  future.  Cessation  of 
distress  does  not  mean  a  cure. 

The  pathology:  Even  extreme 
chronic  changes  cannot  always  be 
foretold.  Stenoses,  hemorrhage,  ma- 
lignancy and  involvement  of  extragas- 
tric  organs  may  follow  with  slight 
warning.  It  rarely  occurs  in  persons 
not  already  suffering  from  other  ab- 
normalities, infections  about  the  head 
or  inflammation  of  appendix,  gall 
bladder  and  pelvic  structures. 

Summary  of  Etiological  Factors 

No.  Per 
Cases  Cent 


1 .  Infections  (chronic  and 

acute)    173  33.1 

2.  Arteriosclerosis  (with 

56  cases;  without,  21)  77  14.7 

3.  Visceral  hypertonia.  .. .  63  13.0 

4.  Chronic  anemia   61  11.3 

5.  Syphilis    41  7.8 

6.  Visceral  hypotonia   27  -5.2 

7.  Postoperative    27  5.2 

8.  Industrial  intoxication.  22  4.2 

9.  Metabolic  dysfunction 

(throid,  etc.)   18  3.4 

10.  Trauma    8  1.5 


A  single  cause  for  ulcer  is  obviously 
impossible  to  find.  There  is  no  basis 
that  ulcer  is  a  distinct  disease  entity. 
It  may  be  considered  a  local  accident 
in  a  systemic  upset.  The  course  de- 
pends on  the  underlying  systemic 
causes. 

Ulcers  occur  in  that  portion  of  the 
stomach  of  greatest  circulatory,  mus- 
cular and  nervous  activity.  Four- 
fifths  occur  in  the  pylorus,  along  the 
lesser  curvature  and  in  the  antrum, 
away  from  the  acid-bearing  portion. 

Physiological  changes  are  not  as  ex- 
treme as  many  suppose.  In  40  per  cent 
of  500  cases  the  free  hydrochloric  con- 
centration did  not  run  above  25  per 
cent.  In  35  per  cent  it  was  in  the 
normal  range.  In  the  remaining  40 
per  cent  it  was  reduced  or  absent. 
The  primary  damage  cannot  be  done 
by  concentrated  acid  in  the  gastric 
juices.  This  must  influence  profoundly 
the  chemical  foundation  of  the  treat- 
ment. It  has  been  thought  that  there 
is  a  hypersecretion  of  acid,  and  this 
must  be  neutralized  by  alkales.  Again, 
pain  is  not  present  at  the  height  of 
gastric  acidity,   More  acid  does  not 


increase  it.  It  is  relieved  as  much 
by  lavage  and  other  means  as  by 
alkalies. 

Recent  studies  by  Cannon,  his 
pupils  and  others  have  shown  the  im- 
portance of  the  motor  function  of  the 
stomach.  Upon  this  factor  rests  the 
rational  treatment. 

Gastric  secretion  and  gastric  empty- 
ing are  greatly  influenced  by  the  kind 
of  food  injected.  Water  and  normal 
salt  diminish  motor  activity  and  acid 
secretion.  Carbohydrates  leave  the 
stomach  quickly  because  they  do  not 
unite  with  the  acids,  hence  the  acid 
control  of  the  pylorus  is  accentuated. 
Alkaline  solutions  retard  the  empty- 
ing. Proteids  leave  the  stomach 
slowly  because  they  combine  with  the 
acids.  These  facts  are  given  in  detail. 
They  are  well  known  and  well  estab- 
lished and  furnish  the  basis  for  treat- 
ment. 

Before  starting  treatment  the  etio- 
logical factors  must  be  sought  for 
and  remedied.  Focal  infections  must 
be  most  thoroughly  searched  out. 

Ulcers  with  much  scarring  and  de- 
formity are  surgical  unless  luetic. 
Frequent  hemorrhage,  prolonged  pain, 
perforation,  or  the  danger  of  malig- 
nancy require  surgery. 

The  roentgen  demonstration  of  cal- 
loused ulcer  exceeding  2  c.  m.  diam- 
eter, when  associated  with  a  history  of 
frequently  recurring  ulcer  symptoms 
and  positive  tests  for  blood  constantly 
determined  in  stools,  forms  a  clinical 
hint  that  malignancy  can  be  expected. 
Callous,  recurring  ulcers  in  the  pylorus 
should  be  operated.  Excision  if  pos- 
sible, infolding  or  cautery  puncture, 
without  gastrojejunostomy,  yields  the 
most  satisfactory  results.  In  non-ob- 
structing ulcers  gastrojejunostomy 
should  always  be  accompanied  by  per- 
manent pyloric  closure.  Gastroenter- 
ostomy properly  performed  acts  by 
aiding  gastric  emptying  by  diminu- 
tion of  free  hydrochloric  acid,  and  by 
permitting  limited  jejunal  regurgita- 
tion into  the  stomach. 

Successful  medical  treatment  re- 
quires the  proper  selection  of  cases  by 
the  elimination  of  those  just  men- 
tioned. 

Outline  of  Author's  Method  of 
Non-Surgical  Treatment. 

1.  Rest  in  bed. 

2.  Physiologic  rest  to  the  stomach 
itself. 

3.  Local  applications  to  the  abdo- 
men. 
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4.  Keeping  the  stomach  empty  of 
food. 

5.  Rectal  feeding. 

6.  When  mouth  feeding  is  begun, 
small  quantities  of  food  in  liquid  form 
every  hour,  and  a  corbohydrate  diet, 
is  the  plan.  Milk  is  not  used.  It  clots 
and  causes  gastric  irritation. 

7.  Limitation  of  over-production  of 
gastric  acid.  Alkalies  are  not  used. 
Alkalinization  is  harmful.  Lavage  in- 
creases the  motor  activity. 

8.  Medical  treatment:  Medicines 
are  administered  to  counteract  dis- 
comfort due  to  (a)  painful  gastro- 
spasms,  (b)  accumulations  of  over- 
acid  gastric  contents  associated  with 
peristaltit  unrest,  (c)  pain  associated 
with  perforation  or  ulcer  progression. 
The  remedies  thus  indicated  are  paraf- 
fin, chewing  wax,  astropin,  belladonna 
or  bromides,  and  at  times  orthoform. 
For  over-acid  secretions,  milk  of  mag- 
nesia or  calcined  magnesia.  Gastric 
lavage  is  very  rarely  performed  with 
Carlsbad  salts. 

9.  Hemorrhage:  Rest  in  bed;  no 
food;  transfusion;  horse  serum,  coag- 
ulose.  Surgical  intervention  very 
early. 

10.  Bowels:  Soapsuds  enema.  Later 
Carlsbad  salts;  phosphate  of  soda; 
liquid  paraffin. 

11.  Lues:  Specific  therapy.  Focal 
infections;  autogenous  vaccine. 

12.  Anemic  patients:  Iron  and 
arsenic  in  full  doses. 

E.  W.  ROWE. 


Correlation  of  Results  of  Treatment 
of  Goitre  by  Surgical  and  X-Ray 
Methods.  Geo.  H.  Bingham  and  G. 
E.  Richards.  Toronto  General  Hos- 
pital. Can.  Med.  Ass'n.  Jour.  P.  988. 
Nov.,  1920. 


"pHREE  hundred  cases  of  goitre,  re- 
ported as  treated  by  x-rays,  gave 
results  of  such  value  that  the  surgeon 
should  look  upon  x-ray  treatment  in 
the  same  light  as  a  two-stage  opera- 
tion. 

For  purposes  of  classification  goitre 
are  divided  into: 

1.  Simple  Colloid  Goitre.  Ninety 
per  cent  of  the  cases  in  this  class  were 
cured. 

2.  Adenomatous  Goitre,  including 
all  cystic  types  not  complicated  by 
toxic  symptoms.  Purely  adenomatous 
and  purely  cystic  goitre  do  not  re- 
spond well  to  x-ray  treatment,  and 


their  treatment  should  be  entirely 
surgical. 

3.  Toxic  Goitre.  This  includes  the 
hyperplastic  types  and  the  degenerat- 
ing adencmata.  It  is  in  the  exacerba- 
tion stage  of  acute  toxic  thyroid,  when 
toxicity  must  be  arrested,  before 
operation  can  be  done,  that  x-ray  has 
had  brilliant  results.  It  should  always 
be  used  before  surgery.  In  many  cases 
subsequent  surgery  will  not  be  neces- 
sary, or  if  deemed  advisable,  in  many 
cases  for  cosmetic  results  only. 

Of  the  toxic  type  50  per  cent  were 
cured  by  x-ray  alone;  about  30  per 
cent  were  improved,  but  the  improve- 
ment stopped  short  cf  complete  cure; 
5  per  cent  showed  no  improvement. 
Of  the  cases  showing  improvement 
only,  the  alleviation  of  symptoms 
about  equalled  that  following  ligation 
of  the  superior  thyroid  arteries.  The 
sequence  of  relief  of  symptoms  pro- 
ceeded about  as  follows:  Nervousness 
and  irritability,  tremor,  tachycardia, 
weight,  goitre,  exophthalmos. 

L.  J.  CARTER. 


The  Diagnostic  Value  of  the  X-Ray 
Examination  in  Pulmonary  Tuber- 
culosis. W.  A.  Wilkins.  The  Mon- 
treal General  Hospital.  Canadian 
Medical  Association  Journal,  P.  999. 
Nov.,  1920. 


COLLABORATION  with  the  clini- 
cian is  emphasized,  although  the 
diagnosis  of  pulmonary  tuberculosis 
from  the  plate  alone  is  generally  pos- 
sible. In  many  cases  the  stereoscopic 
plates  or  films  well  give  evidence  of 
pulmonary  changes  before  physical 
signs  can  be  detected. 

The  presence  of  pulmonary  tuber- 
culosis will  be  evidenced  by  shadow 
changes  on  the  x-ray  plate.  The  ear- 
liest sign  is  the  appearance  in  the  peri- 
phery of  a  faint  cloudy  fan-shaped 
shadow  with  apex  toward  the  hilus, 
the  ribs  of  the  fan  being  formed  by 
the  thickened  bronchial  and  lmyphatic 
shadows.  Later  these  bronchial  rami- 
fications become  beaded  and  accen- 
tuated. Further  advance  shows  fine 
mottling  in  the  shadow  areas.  Later 
this  mottling  becomes  coarser  and  ex- 
tends to  new  areas.  The  hilus  shadows 
enlarge  early,  soon  lose  their  identity, 
and  become  merged  into  the  general 
mottling.  Breaking  down  in  the  mot- 
tled areas  results  in  cavity  formation. 
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Healing  may  take  place  without  any 
permanent  record  of  the  invasion.  But 
generally  the  shadows  do  not  entirely 
disappear.  Usually  there  are  left 
small,  dense,  more  or  less  circular 
shadows  with  clearly  defined  margins, 
shown  chiefly  at  the  apex  or  middle 
third  or  hilus.  There  may  be  heavy 
linear  shadows  corresponding  to  the 
region  of  interlobar  fissures.  Healed 
lesions  give  clear  cut  shadows,  in  con- 
trast with  the  blurred  shadows  pro- 
duced by  active  lesions. 

L.  J.  CARTER. 


In  What  Cases  Do  Uterine  Fibroids 
Still  Require  Operative  Removal? 
Fred  J.  Taussig,  M.  D.,  St.  Louis. 
Jr.  A.  M.  A.,  Vol.  77,  No.  5. 


QNE  hundred  and  twenty-three  pa- 
tients with  uterine  fibroids  were 
treated,  of  which  eighty-seven  were 
operated  and  thirty-six  were  treated 
by  radium.  The  radium  dosage  ranged 
from  800  to  1,750  mg.  hours,  with  an 
average  of  1,250  mg.  hours.  Usually 
75  mg.  were  applied  within  the  uterus 


in  silver  and  brass  for  about  sixteen 

hours. 

Contraindications  to  radiotherapy 
were,  first,  fibroids  over  12  cm.  in 
diameter;  second,  submucous  fibroids 
protruding  through  the  cervix,  pedun- 
culated and  intra-ligamentos  fibroids; 
third,  rapidly  growing  calcified  or  ne- 
crotic fibroids,  and  those  complicated 
with  malignancy;  fourth,  pyosalpinx 
and  ovarin  cysts. 

The  author  lays  stress  on  careful 
diagnosis  before  radiotherapy  is 
given.  He  prefers  radium  to  the  x-ray 
although  admitting  no  personal  ex- 
perience with  the  latter. 

Fibroids  are  nine  times  as  frequent 
in  the  colored  race  as  in  the  white, 
which  he  attributes  in  part  to  the 
greater  frequency  of  gonorrheal  in- 
fection and  also  to  their  earlier  ap- 
pearance and  more  rapid  growth. 

The  cases  suitable  for  radiotherapy 
have  an  age  incidence  of  forty-two 
and  one-half  years.  He  quotes  the 
literature  to  show  a  percentage  of 
95.5%  cures  in  1,099  cases  of  fibroids. 

V.  M.  MOORE,  M.  D. 
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The  Roentgenologic  Aspect  of  Pulmonary  Metastasis 
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Section  of  Roentgenology,  Mayo  Clinic, 
Rochester,  Minnesota. 


TN  19 1 6  Moore  and  I  published 
a  paper  concerning  pulmonary 
metastatic  malignancy  based  on 
the  study  of  seventy-one  cases. 
Since  then  our  material  has  been 
increased  by  196  additional  cases, 
and  I  have  reviewed  these  in  or- 
der to  determine  whether  the  am- 
plified statistics  sustain  our  orig- 
inal conclusions  and  whether  any 
additional  facts  of  interest  could 
be  elicited. 

Without  going  into  tiresome 
details  it  may  be  said  that  the 
enlarged  series  tends  to  confirm 
our  former  conclusions,  that  (1) 
pulmonary  metastatic  malignancy 
may  occur  regardless  of  the  seat 
of  the  primary  focus,  (2)  it 
bears  no  relationship  to  the  ex- 
tent or  duration  of  the  primary 
disease,  (3)  it  can  be  discovered 
in  many  instances  only  by  the 
roentgen  examination,  and  (4) 
the  character  of  the  primary 
growth  cannot  be  predicted  from 
the  roentgenogram. 

McCallum  has  cited  Virchow's 
dictum  that  in  those  organs  in 
which  tumors  are  commonly  pri- 
mary, metastasis  seldom  occurs, 


while  primary  growths  are  rare 
in  situations  which  seem  to  form 
the  best  soil  for  secondary 
growths.  This  principle  is  par- 
ticularly applicable  to  the  liver, 
but  applies  also  to  the  lungs,  in 
which  primary  malignancy  is 
quite  infrequent  and  secondary 
malignancy  relatively  common. 
Among  recent  contributions  to  the 
subject  have  been  those  of  Pfah- 
ler,  Holt  and  Ratterman,  Weil, 
and  Funk.  Pf abler,  in  216  cases 
of  pulmonary  malignancy,  found 
metastatic  carcinoma  in  196  and 
metastatic  sarcoma  in  eleven.  Of 
the  196  cases  of  metastatic  car- 
cinoma there  were  150  of  medi- 
astinal and  hilus  involvement, 
twelve  were  pleural,  thirty-four 
were  of  the  nodular  type,  and  ten 
of  the  miliary  type.  Holt  and 
Ratterman  reported  a  case  of 
metastatic  sarcoma,  nodular  type, 
proved  by  necropsy.  Weil's  case 
of  miliary  metastasis,  proved  at 
necropsy,  was  roentgenologically 
diagnosed  miliary  tuberculosis. 
Three  of  Funk's  cases  were  sec- 
ondary ;  two  were  carcinoma,  and 
one  sarcoma. 


PULMONARY  MET  A 

Table  i  shows  the  location  and 
character  of  the  primary  lesion 
with  pulmonary  .  metastasis  in 
cases  observed  at  the  Mayo  Clinic 
during  the  last  five  years.  Only 
cases  that  can  be  regarded  strict- 
ly pulmonary  have  been  included 
in  this  series;  cases  of  obviously 
pleural  metastasis  and  of  medias- 
tinal metastasis  with  apparent 
projection  into  the  pulmonary 
hilus  have  purposely  been  omitted. 
TABLE  1. 
Primary  Focus. 

Breast    37 

Kidney   18 

Thyroid    17 

Lower  extremities    17 

Upper  extremities    12 

Testicle    1° 

Abdomen    0 

Stomach    7 

Colon    7 

Not  found    7 

Neck    6 

Mediastinum    5 

Biliary  tract    4 

Rectum    4 

Pelvis    4 

Esophagus    3 

Chest  wall    3 

Foot,  bladder,  prostate,  larynx, 
anal  region,  back,  and  lung*  each  two. 
Lip,  tongue,  eye,  parotid,  brain,  jaw, 
ovary,  uterus,  vulva,  and  buttock,  each 
one. 

^Metastatic  to  the  other  lung. 
Character  of  Primary  Tumor.  . 

Carcinoma   114 

Sarcoma    44 

Hypernephroma    15 

Not  stated    10 

Lymphosarcoma    5 

Teratoma    3 

Epithelioma    3 

Glioma    1 

Endothelioma    1 

That  the  clinical  manifestations 
of  pulmonary  metastasis  are  very 
indefinite  is  strikingly  verified  by 
these  cases.  In  6o  per  cent  res- 
piratory symptoms  were  either 
absent,  insufficient  to  justify  men- 
tion, or  of  trivial  import.  With 
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few  exceptions,  when  pulmonary 
symptoms  were  present  they  were 
not  in  proportion  to  the  extent 
of  metastatic  invasion.  Metas- 
tasis from  malignancy  of  the 
thyroid  was,  of  course,  among 
the  chief  exceptions.  Cough 
was  the  most  common  symptom 
noted.  Tt  was  usually  dry  and 
hacking,  and  at  first  unproduct- 
ive, although  in  the  later  stages 
in  some  instances  there  was  a 
frothy,  mucoid,  or  mucopurulent 
sputum.  Hemoptysis  was  noted 
in  only  a  very  few  cases,  pain 
was  not  a  common  symptom  in 
uncomplicated  cases,  elevation  of 
temperature  was  rare,  and  none 
of  the  patients  gave  a  history  of 
night  sweats.  There  was  also  a 
relative  paucity  of  physical  signs 
unless  pleural  effusion  was  pres- 
ent. Save  for  anemic  pallor  the 
general  physical  appearance  of 
these  patients  was  good,  and  loss 
of  weight,  unless  the  nutritive 
functions  were  implicated,  was 
not  a  constant  and  notable  fea- 
ture. Eight  had  gained  in 
weight,  and  twenty-five  had  lost 
less  than  to  pounds.  Ninety-five 
patients  had  an  average  weight 
loss  of  22  pounds. 

This  recapitulation  corrobor- 
ates the  view  previously  ex- 
pressed that  the  clinical  picture 
of  metastasis  in  the  lungs  is  in- 
adequate for  diagnosis  in  the  ma- 
jority of  cases.  Without  regard 
to  the  location  of  the  primary 
lesion  a  roentgen  examination  ot 
the  lungs  should  always  be  made, 
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Fig-.    1 — (319757) — Nodular    type  of 
metastasis. 

particularly  in  those  cases  in 
which  operative  removal  of  the 
primary  growth  is  intended. 

Most  text  books  of  pathology 
describe  metastatic  growths  as 
nodular  only.  However,  roent- 
genologic experience  has  demon- 
strated that  there  are  three  types, 
nodular,  miliary,  and  infiltrative. 
Dr.  H.  E.  Robertson,  professor 
of  pathology  in  the  University  of 
Minnesota,  states  that  our  roent- 
gen classification  and  is  also  jus- 
tified from  a  pathologic  standpoint 
With  high  pulmonary  resistance 
and  low  virulence  of  the  cancer 
the  nodules  are  relatively  large 
but  few  in  number;  under  con- 
trary conditions  the  lesions  are 
relatively  small  and  the  number 
is  vastly  increased.  The  differ- 
ence is  visible  roentgenologically 
antemortem  and  macroscopically 
postmortem. 


The  nodular  type  of  metastasis 
which  is  by  far  the  most  com- 
mon, is  ordinarily  marked  by 
round,  dense,  homogenous  areas 
varying  from  0.5  cm.  to  6  cm.  or 
7  cm.  in  diameter.  The  borders 
of  the  nodules  are  usually  sharp- 
ly circumscribed,  without  the  hazy 
zone  characteristic  of  an  inflam- 
matory process.  Nodules  are 
most  often  multiple,  involving 
the  middle  and  lower  lobes,  the 
apices  being  quite  clear  (Fig.  1). 
While  they  may  be  large,  it  is 
unusual  for  them  to  attain  great 
size  without  the  appearance  of 
other  areas ;  this  is  a  valuable 
point  in  distinguishing  them  from 
benign  lesions.  They  usually  in- 
vade both  lungs  and  their  mul- 
tiplicity is  also  a  distinguishing 
feature.  In  the  cases  in  this 
series,  when  one  lung  only  was 
affected,  the  right  was  involved 


v 


Fig.  2 — a  19223) — Metastasis  nodules 
with  feathery  irregular  borders. 
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three  times  as  often  as  the  left. 
While  most  nodules  are  circum- 
scribed, they  may  rarely  have  a 
feathery  or  irregular  outline  due 
to  the  lessened  resistance  of  the 
lung  tissue  and  the  greater  viru- 
lence of  the  cancer.  Microscop- 
ically, the  periphery  of  this  type 
of  nodule  presents  an  irregular 
appearance  similar  to  the  infil- 
trating borders  of  a  primary 
growth  (Fig.  2).  Aside  from 
the  foregoing  exceptions,  the  dis- 
tinctive characteristics  of  the  nod- 
ular type  are  the  large  size,  the 
sharply  outlined  borders,  the  mul- 
tiplicity  of  nodules,  and  the  in- 
volvement of  both  lungs. 

The  miliary  type  of  metastasis 
is  marked  by  a  shower  of  in- 
numerable, round  or  slightly  ir- 
regular, small,  discrete  areas  of 
increased  density,  varying  in  size 


from  4  mm. 


<  >r 


5  mm.  to  1  cm.. 


depending  on  the  stage  of  de- 
velopment. While  they  are  most- 
ly discrete,  the  overlapping  of 
their  shadows  may  cause  a  con- 
glomerate appearance.  However, 
it  must  be  borne  in  mind  that  the 
areas  grow  by  peripheral  exten- 
sion and  that  their  confluency  is 
merely  accidental.  The  borders 
of  the  individual  masses  appear 
to  be  vaguely  delimited  from  the 
surrounding  parenchyma  of  the 
lungs,  but  stereoscopic  examina- 
tion shows  that  this  appearance 
is  due  to  the  superimposed  shad- 
ows of  the  numerous  areas. 
The  lesions  are  often  fairly  uni- 
formly    distributed  throughout 
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the  lung  fields,  although  in  many 
of  our  cases  the  middle  and  lower 
lobes  were  more  extensively  in- 
volved (Fig.  3). 

The  infiltrative  type  has  been 
described  by  roentgenologists  who 
have  observed  it  as  an  infiltration 
extending  from  the  hilus  along 
the  bronchial  markings.  No  in- 
stances of  this  type  were  noted 


Fig.   3 — (248250) — Miliary   'ypes  of 
metastasis. 

in  our  series.  From  the  descrip- 
tion given  it  would  require  care- 
ful differentiation  from  metas- 
tasis to  the  mediastinal  glands, 
primary  carcinoma  originating  in 
the  bronchus  or  mediastinum, 
pleural  metastasis,  Hodgkin's  dis- 
ease, syphilis,  and  various  other 
hilar  and  mediastinal  processes. 
Pathologists  familiar  with  post- 
mortem study  whom  I  have  con- 
sulted state  that  my  failure  to 
observe  any  instance  is  easy  to 
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understand  as  the  type  is  exceed- 
ingly rare. 

Typical  cases  of  either  the  nod- 
ular or  miliary  type  are  so 
striking  that  they  require  no  elab- 
orate differentiation  from  other 
pulmonary  lesions.  Early  and 
atypical  cases  may,  however,  ne- 
cessitate careful  consideration  as 
differential  points  cannot  be  de- 
scribed with  precision. 

Malignant  metastasis  confined 
to  the  pleura  without  effusion 
may  give  a  roentgenologic  picture 
so  much  like  that  of  metastasis 
in  the  parenchyma  of  the  lung 
that  it  cannot  always  be  distin- 
guished even  by  the  scrutiny  of 
stereoscopic  plates.  When  fluid 
is  present  the  pleura  is  usually 
thickened,  and  the  whole  picture 
is  obscure. 

Lesions  which,  in  varying  de- 
gree, simulate  the  nodular  type 
of  metastasis  include  cysts, 
abscesses,  interlobar  effusions, 
Hodgkin's  disease,  calcium  metas- 
tasis, and  syphilis. 

Hydatid,  or  echinococcus  cysts 
are  nearly  always  single  and  oc- 
cur most  often  in  the  right  lower 
lobe,  being  secondary  to  cysts  of 
the  liver  and  gaining  entrance 
through  the  diaphragm.  An  un- 
ruptured cyst  presents  a  dense, 
round,  sharply  outlined  shadow. 
After  rupture  and  partial  drain- 
age, it  may  resemble  a  ring  with 
a  translucent  center  or  a  cavity 
partly  filled  with  fluid. 

Practically  all  of  our  cases  of 
pulmonary  abscess  show  the  hazy 


border  characteristic  of  inflam- 
matory processes  and  are  irregu- 
lar in  shape.  In  one  of  our 
cases  of  abscess  of  the  lung,  con- 
firmed at  necrospy,  the  roent- 
genogram revealed  a  single  dense 
area,  irregular  in  outline  and  so 
large  that  the  absence  of  other 
densities  practically  excluded  ma- 
lignant metastasis  if  the  exist- 
ence of  the  latter  was  considered 
at  all. 

Often  interlobar  effusions  have 
a  wedge-like  form  with  one  or 
more  curved  borders.  An  in- 
stance of  interlobar  effusion  dis- 
played a  well  rounded  opacity 
between  the  right  middle  and 
lower  lobes  (Fig.  4).  There  were 


Fig.  4 — (1 420T.4) — Interlobar  effusion. 
The  round  shadow  is  much  like  that 
of  the  individual  metastastie  nodules 
in  Figure  1.  but  a  metastatic  nodule 
of  this  uze  would  be  accompanied 
by  others. 

no  accompanying  lesions  except 
a  large  calcified  gland  in  the  left 
hilum  whose  character  was  evi- 
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dent,  and  malignant  metastasis 
was  not  even  momentarily  con- 
sidered. 


Fig.  5 — (151900) —  Syphilis  of  the 
lung.  Fan-like  infiltration,  more 
marked  on  the  right.  Confirmation 
of  diagnosis  at  necropsy. 

Syphilis  of  the  lung  is  usually 
listed  among  the  possible  roent- 
genographic  simulants  of  pulmo- 
nary cancer.  In  one  case,  proved 
at  necropsy,  large  patchy  fan- 
like infiltrations,  irregular  in 
shape  and  density,  and  quite  un- 
like pulmonary  cancer,  either  pri- 
mary or  metastatic,  were  found 
in  both  lungs.  Another  case, 
clinically  syphilis,  was  also  of 
the  pneumonic  type  (Fig.  5).  A 
third  case  presented  a  large  gum- 
matous mass  projecting  into  the 
hilar  region.  Association  of  pul- 
monary findings  with  mediasti- 
nal and  cardiovascular  changes 
shadowed  in  the  roentgenogram 
should  arouse  suspicion  of  syphi- 
lis, and  a  positive  Wassermann 
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reaction  will  be  reasonably  con- 
vincing. 

While  the  thoracic  manifesta- 
tions of  Hodgkin's  disease  are 
commonly  limited  to  the  medias- 
tinum, in  exceptional  instances 
the  lung  itself  may  also  be  in- 
vaded and  the  pulmonary  lesions, 
as  seen  radiographically,  exactly 
resemble  those  of  malignant  me- 
tastasis (Fig.  6).  Various  path- 
ologists have  recently  been  in- 
clined to  classify  Hodgkin's  dis- 
ease with  the  lymphosarcomas, 
and  if  this  becomes  the  estab- 
lished view  any  attempt  to  dis- 
tinguish them  roentgenologically 
would  be  superflous.  One  of  our 
cases  in  which  there  were  typical 
nodules  in  the  lungs,  could  not  be 


Fig.  6 — (250002) — Hodgkin's  disease. 
Infiltration  extending  from  the  right 
hilus.    Diagnosis  proved  by  biopsy. 

distinguished  roentgenologically 
or  grossly  at  necropsy  from  those 
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due  to  other  malignancies  (Fig. 
7). 


Fig-.  7— C  332343)— Nodules  in  the 
lung  in  a  case  of  Hodgkin's  disease. 

The  "calcium  metastasis"  of 
Virchow  which  has  been  fully 
described  by  Harbitz,  and  more 
briefly  by  Crane,  is,  of  course, 
not  a  malignant  process,  despite 
its  somewhat  suggestive  appella- 
tion, and  in  the  roentgenogram 
bears  little  likeness  to  pulmonary 
malignancy.  The  shadows  are 
smaller  than  carcinomatous  nod- 
ules, arc  often  sparse,  and  their 
density  makes  their  calcareous 
nature  evident  (Fig.  8).  We 
have  many  examples  of  this  type 
of  metastasis  in  our  plate  files. 

The  differential  diagnosis  of 
the  miliary  variety  of  metastasis 
is  much  more  difficult  than  the 
identification  of  the  nodular  type. 
Fortunately,  the  miliary  type  is 
far  less  frequent  than  the  nodu- 


lar. Simulants  from  which  it 
should  be  distinguished  are  the 
miliary  type  of  tuberculosis  and 
pneunionoconiosis. 

In  acute  miliary  tuberculosis 
the  lesions  are  more  numerous, 
smaller,  and  less  dense  than  in 
miliary  metastasis;  if  the  miliary 
tubercles  are  associated  with 
chronic  tuberculosis  the  shadows 
are  likely  to  be  more  dense  be- 
cause of  a  deposit  of  mineral 
matter  in  the  central  necrotic 
zone.  Tubercles  grow  by  form- 
ing conglomerate  masses  and  are 
therefore  irregular  in  outline  and 
tend  to  cavity  formation  (Fig. 
9).  In  metastasis  the  growth  is 
by  uniform  peripheral  extension, 
producing  a  regular  outline.  In 
tuberculosis  the  tubercles  are  dis- 
tributed most  thickly  in  the  up- 
per and  middle  portions  of  the 
lung,  leaving  the  bases  relatively 


m 


w 
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Fig.     8— (221531)— Calcium  metas- 
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Fig.    9— (310-147)— Miliary    type  of 
pulinona  ry  t  uberculbsis. 

clear,  whereas  the  areas  of  me- 
tastasis are  often  most  numerous 
in  the  lower  two-thirds  of  the 
lung  and  the  bases  are  clouded 
with  them. 

The  differential  diagnosis  of 
metastasis  from  pneumonoconi- 
osis  is  seldom  difficult.  Pancoast, 
Miller  and  Landis,  have  noted 
three  stages  in  the  development 
of  pneumonoconiosis ;  (i)  in- 
crease of  hilar  and  trunk  shad- 
ows and  prominence  of  the 
linear  markings;  (2)  mottling 
throughout  the  lung  structure  in- 
volving especially  the  middle  por- 
tion opposite  the  hilus,  and  (3) 
diffuse,  dense  fibrosis  resembling- 
consolidation.  Malignant  metas- 
tasis is  not  easily  confused  with 
either  the  first  or  the  third  stages 
of  pneumonoconiosis,  and  in  the 
second  stage  the  smaller  size  and 
greater  number  of  the  mottled 
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shadows,  as  well  as  their  princi- 
pal distribution  in  the  middle  por- 
tion of  the  lungs  distinguish 
them  rather  definitely  from  mili- 
ar} metastasis  (Fig.  10).  The 
most  common  mistake  is  the 
diagnosis  of  tuberculosis  in  cases 
of  miliar\-  metastasis.  This  may 
be  explained  by  the  comparative 
frequency,  of  the  former.  Fur- 
thermore, some  of  our  apparent 
errors  may  be  merely  incomplete 
diagnoses  (Table  2). 

The  credit  for  teaching  that 
tuberculosis  and  cancer  are  in- 
compatible has  been  given  to 
Rokitansky.  Broders,  however, 
has  interpreted  Rokitansky's 
teaching  to  mean  an  antagonism 
rather  than  an  incompatibility ; 
he  gives  an  extensive  bibliog- 
raphy of  observers  who  have 
noted  the  coexistence  of  the  two 
conditions,   and  cites  236  cases 


Fig.    10 — (321973) — Pneumoconiosis. 
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of  concurrence  in  various  organs, 
adding  twenty  cases  of  his  own 
in  which  both  pathologic  proc- 
esses could  be  demonstrated  mi- 
croscopically in  the  cervical  and 
axillary  lymph  glands.  Concur- 
rence of  pulmonary  tuberculosis 
and  metastasis  was  suspected  in 
several  of  our  cases,  and  proved 
at  necropsy  in  one.  When  such 
association  exists,  roentgen  dif- 
ferentiation may  be  very  difficult 
as  one  lesion  may  destroy  the 
characteristics  of  the  other,  or. 
only  the  predominating  lesion 
may  be  recognized. 

Differential  indicia  derived 
from. our  own  observations  are 
not  advanced  as  being  pathogno- 
monic. It  must  freely  be  con- 
ceded that  atypical  cases  of  pneu- 
monoconiosis,  miliary  tuberculo- 
sis, and  miliary  metastasis  may 
easily  be  confounded  even  by  an 
experienced  observer.  It  follows, 
therefore,  that  the  roentgenolo- 
gist should  be  informed  with  re- 
gard to  the  age,  sex,  and  occu- 
pation of  the  patient,  and  the 
presence  or  absence  of  a  primary 
focus  to  correlate  with  the  roent- 
gen findings,  or  the  correlation 
should  be  made  in  conference 
with  the  clinician. 
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UCH  has  been  written,  and 
vastly  more  has  been  said, 
concerning  the  more  recent  meth- 
ods that  have  been  evolved  in 
Germany  in  Radiotherapy,  more 
particularly  in  the  treatment  of 
malignancy,  but  inasmuch  as  a 
personal  visit  to  these  centres  aids 
one  in  conceiving  the  modus  oper- 
andi, a  short  resume  of  these  ob- 
servations may  prove  of  interest, 
so  that  I  will  try  to  cover  the 
field  as  completely  as  is  possible. 

To  get  down  to  actual  observa- 
tions, inasmuch  as  I  feel  that  you 
are  desirous  of  something  that  is 
not  too  lengthy,  I  will  hurriedly 
pass  over  the  part  that  is  prob- 
ably better  known  to  you ;  that  is, 
the  work  of  America  and  Eng- 
land— but  in  passing  may  I  be 
allowed  to  state  that  in  my  opin- 
ion the  diagnostic  "work"  on  this 
side  of  the  water  is  superior  to 
the  majority  of  similar  work  that 
I  chanced  to  observe  across  the 
pond.  The  same  applies  to  ap- 
paratus, and  so  much  is  this  the 
cai  e  that  it  is  really  difficult  to 
conceive  how  or  why  men  who 
are  so  fully  conversant  with  the 
physics  and  the  practice  of  Radi- 
ology, should  be  plodding  along 


with  mediocre  appliances,  and  in 
quarters  that  are  not  only  inade- 
quate, but  in  many  instances  ac- 
tually unhygienic,  but  I  suppose 
one  must  allow  that  more  credit 
is  due  them  for  the  excellent 
quality  of  their  work  on  this  ac- 
count. Then,  again,  one  must  re- 
member that  it  was  on  this  very 
apparatus  that  so  many  of  the 
principles  of  today  were  elabor- 
ated. 

It  was  rather  pleasing  to  find 
that  the  largest  x-ray  clinic  that 
I  visited  anywhere  was  at  home 
in  Canada,  at  the  Toronto  Gen- 
err  1  Hospital,  under  the  direc- 
tion of  Doctor  G.  E.  Richards. 
(*)  There  is  one  item  in  this 
department  that  I  believe  should 
be  brought  to  the  notice  of  the 
Society,  and  that  is  a  "Gastro- 
intestinal" table,  designed  by  the 
Director  of  the  Department, 
which  combines  all  the  advan- 
tages of  the  Cole  Table  and  in 
addition  to  this  allows  for  Fluor- 
oscopic observations  and  palpa- 
tion, which  appears  to  me  a  very 
desirable,  even  essential,  thing. 

However,  as  the  point  of  real 
interest  today  appears  to  centre 
in  the  work  of  Europe,  more  par- 


* — I  understand  from  the  Rockefeller  Report  that  it  is  second  to  Mayo 
Clinic. 

Page  Eleven 


A  SYMPOSIUM  OF  OBSERVATIONS  ON  RADI OTH RRAPY— POYNTZ 


ticularly  that  of  Germany,  I  will 
confine  the  balance  of  my  remarks 
to  what  was  seen  there. 

We  have  all  been  rather  as- 
tounded, as  well  as  interested,  to 
learn  of  the  heroic  measures  that 
are  claimed  to  prevail  in  the  ad- 
ministration of  Radiotherapy  in 
Germany.  Their  methods  of  treat- 
ment differ  in  many  respects  from 
our  procedure  here.  Not  only  is 
the  penetration  claimed  to  be 
greater,  but  so  also  is  the  filtra- 
tion, the  target-skin  distance,  and, 
consequently,  the  time  is  consid- 
erably in  excess  of  the  time  that 
I  found  common  in  America. 

But  probably  the  best  way  to 
review  it  in  an  orderly  fashion 
would  be  to  begin  with  the  ap- 
paratus. 

Various  men  are  using  differ- 
ent types  of  apparatus,  but  the 
principle  of  all  appears  alike. 
These  types  consist  of  two  coils 
with  the  primaries  and  second- 
aries in  series.  The  line  leads  di- 
rectly through  a  resistance  into 
the  primary  of  one  coil,  then 
through  an  interrupter,  and  on 
with  the  primary  of  the  second 
coil,  through  the  balance  of  the 
resistance,  and  so  completes  the 
circuit  on  the  primary  side.  The 
secondary  windings  are  connected 
in  series  through  a  vacuum  valve 
which  "holds  up"  the  increasing 
potential  until  the  pent-up  energy 
bursts  through  as  a  very  high  and 
consequently  almost  constant  volt- 
age, which  is  said  to  be  about 
200  to  400  Kv.  This  is  the  work- 
ing of  the  Symmetrie-Instrumen- 
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tarium,  manufactured  by  Reini- 
ger,  Gebbart  and  Schall  of  Er- 
langen,  and  used  almost  exclu- 
sively in  the  Fraud]  Klinik  of 
Seitz  and  Wintz  in  this  place.  An 
instrument  practically  identical  in 
construction,  appearance,  and  in 
the  claim  of  the  manufacturers 
is  the  one  made  now  by  Schall 
of  London,  in  use  at  the  present 
time  at  the  West  London  Hos- 
pital. 

There  are  other  models  which 
have  been  developed  to  meet  the 
requirements  for  a  higher  pene- 
tration. Principally  among  these 
others  are  the  Dessauer  and  the 
Veifa  Reform.  Any  of  these  are, 
I  am  told,  capable  of  developing 
and  delivering  continuously  a  cur- 
rent of  3  Ma.  at  240  Kv.,  and 
are  essentially  alike.  Some  of 
them  are  constructed  to  operate 
a  single  tube;  others  twin  tubes, 
while  still  others  will  operate 
four  tubes  at  the  same  time,  hold- 
ing this  terrific  potential  at  each 
of  the  four  tubes. 

W  hat  appears  to  be  a  most  re- 
cent refinement,  however,  is  an 
installation  which  is  entirely  sep- 
arated from  the  patient  by  a  lead 
wall  and  the  tube  is  enclosed  in 
a  grounded  lead  compartment, 
which  of  course,  is  fixed.  The  pa- 
tient is  adjusted  to  the  tube, 
rather  than  the  tube  to  the  pa- 
tient. Because  of  the  fact  that  all 
the  wires  are  enclosed  within 
one  lead-lined  chamber,  which  is 
grounded,  the  danger  of  high 
tension  wires  is  completely  elim- 
inated,  and,   further,   it  is  not 
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of  the  instrument  devised  by  Pi- 
Ion  of  Paris.  Here  a  step-up 
transformer  is  connected  with  a 
condensor  through  kenotrones 
wired  in  reverse  directions  in 
such  a  way  that  the  first  impulse 
in  one  direction  passes  through 
the  kinotrone  to  the  tube.  The 
second  impulse  in  the  inverse  di- 
rection is  directed  by  the  other 
kenotrone  to  the  condensor,  so 
that  when  the  third  impulse  comes 
along,  to  it  is  added  the  further 
potential  of  the  stored  energy  in 
the  condensor.  So  that  with  a 
transformer  delivering  a  given 
Kv.  it  can  by  this  means  be  aug- 
mented and  is  made  to  deliver 
practically  double  that  voltage  to 
the  tube  terminals.  The  tube  in 
this  instance  is  the  Universal  type 
Coolidge  tube,  immersed  in  oil 
and  mounted  on  an  overhead 
track.  The  principle  of  the  ap- 
paratus is  identical  with  that 
shown  by  Professor  Duane  of 
Harvard.  The  essential  difference 
is  that  Pilon's  Condensor  appears 
about  one-quarter  the  size  of 
Professor  Duane's  and  he  has 
done  away  with  the  gigantic  fila- 
ment heating  transformer  for  the 
kenotrones,  so  that  the  whole  ap- 
paratus is  more  compact  and  cer- 
tainly more  suitable  for  a  hos- 
pital than  this  enormous  assembly 
that  I  saw  in  Boston. 

However,  what  I  did  see  my- 
self was  an  actual  sparking  across 
between  these  sharp  points  at 
thirty-seven  centimeters  with  the 
tube  in  operation,  but  this  was 
just  an  occasional  spitting  across 
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necessary  to  increase  the  discom- 
fort of  the  patient  by  submerging 
him  under  the  heavy  lead  rubber 
protective  that  we  use  here.  Sir 
Robert  Knox  in  discussing  this 
particular  contrivance,  expressed 
his  approval  and  suggested  that 
the  armentarium  of  the  Radiolo- 
gist of  the  future  would  consist 
entirely  of  this  type  of  appliance, 
but  with  a  mechanical  contrivance 
which  causes  the  tube  in  opera- 
tion to  travel  in  a  circle  while 
accurately  directing  the  beam  to 
the  growth. 

There  seems  to  be  some  dis- 
pute as  to  what  the  kilo-voltage 
they  are  using  actually  is.  I  may 
say  that  they  are  measuring  it 
between  fairly  sharp  points,  with 
a  maximum  separation  of  40  Cm. 
Incidentally,  I  think  a  factor 
which  should  be  taken  into  con- 
sideration with  reference  to  this 
measurement,  is  the  fact  that  the 
breaking  across  this  gap  of  40 
Cm.  is  in  a  room  where  there 
are  several  machines  in  operation 
and  have  been  for  hours,  so  that 
the  air  is  vitiated  to  a  degree  that 
it  can  no  longer  be  called  normal 
atmosphere,  as  I  think  there  is 
ionization  of  the  room  air  and 
this  would  seem  to  discount  the 
reading.  Hirsch  of  Altoona  says 
that  the  240  Kv.  is  quite  correct, 
but  that  is  measuring  at  the  sec- 
ondary terminal  without  the  tube 
in  circuit.  On  this  point  there 
seems  to  be  considerable  conten- 
tion. 

While  on  the  question  of  ap- 
paratus, mention  should  be  made 
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and  not  a  continuous  flame.  As 
1  had  no  means  myself  of  meas- 
uring, this,  like  inany  other  state- 
i  licnls,  had  to  be  accepted  as 
given,  so  that  I  am  passing  it  on 
just  as  il  was  received. 

While  on  this  subject,  I  would 
like  to  mention  a  really  pleasing 
contrivance,  known  as  the  Oscil- 
lograph, shown  me  by  Doctor 
Voltz,  which  consists  of  an  oscil- 
loscope  mounted  in  an  eccentric 
manner  on  a  revolving  black 
drum.  This  Oscilloscope  has  its 
terminals  connected  in  series  with 
a  tube  in  operation,  and  because 
of  the  speed  at  which  it  is  re- 
volving,  the  luminous  fluctua- 
tions  between  the  points  of  the 
Oscilloscope  become  actually  a 
continuous  "graph".  Tn  a  most 
simple  and  pleasing  manner  the 
behavior  of  the  tube  can  be  ob- 
served and  recorded  by  photo- 
graphing this  oscillograph  in  mo- 
tion.  Doctor  Coolidge,  I  believe, 
>btained  photographs  of  the 
various  tubes  in  operation,  con- 
nected to  this  Oscillograph,  and, 
;  -cording  as  I  understand  it,  he 
claims  that  the  potential  (their 
240  Kv.)  is  equivalent  to  our  13- 
inch  S.  G.  But  allowing  this  is 
so,  it  is  a  higher  spark  gap  than 
T  observed  being  used  previous  to 
this  European  trip,  although  I 
have  seen  men  who  are  using 
probably  close  on  to  that  now. 

Now,  with  reference  to  tubes : 
there  are  quite  a  variety  of  tubes 
in  use.  The  Mueller  Boiling 
Tube  appears  the  most  popular. 
It  is  a  sras  tube  with  a  metal 
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reservoir  in  which  water  is  kept 
constantly  at  ioo°  C,  as  advan- 
tage is  taken  of  the  537  calories 
necessary  to  convert  water  at 
ioo°  C  to  steam  at  ioo°  C,  so 
it  boils  constantly  and  in  doing 
so  maintains  a  constant  tempera- 
ture of  the  target  during  bom- 
bardment, with  the  result  that  a 
more  homogeneous  bundle  of 
rays  is  emanated.  This  is  one 
factor  that  is  kept  constant,  then 
to  maintain  a  constant  vacuum  it 
is  fitted  with  an  accessory  auto- 
matic regenerator  devised  by 
Wintz  of  Erlangen.  This  is  a 
most  ingenious  device  and  con- 
sists essentially  of  a  Milliampere 
meter  which  instead  of  register- 
ing the  current  passing  can  be 
set  for  a  given  milliamperage, 
say  3  Ma.  Then  if  the  tube 
hardens  with  a  consequent  de- 
crease in  the  milliamperage  this 
device,  through  a  sensitive  system 
of  electrical  relays,  charges  a 
solonoid,  which  operates  the  con- 
trol cock  of  the  gas  flame  play- 
ing on  the  palladium  rod  of  the 
osmotic  regulator.  This  in  turn 
permits  the  entering  of  gas  into 
the  tube,  with  its  resultant  re- 
duction, but  only  to  the  point  de- 
sired: namely,  3  Ma.,  as  when 
this  is  reached,  the  regulator 
causes  the  gas  flame  to  diminish 
in  a  similar  but  reverse  manner 
to  that  described,  so  that  the 
tube  is  practically  kept  constant. 
During  a  treatment  this  reduction 
occurs  with  an  irregular  fre- 
quency and  the  apparatus  is  ap- 
parently quite  automatic  in  its 
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operation,  although  an  attendant 
"stands  by"  constantly. 

In  addition  to  this  Mueller 
Boiling  Tube  there  is  a  hot 
cathode  tube,  also  a  Mueller  pro- 
duct, which  is  having  a  very 
limited  use.  It  appeared  to  me 
to  be  essentially  a  Coolidge  Tube 
but  complicated  by  an  additional 
heating  filament,  and  the  reason 
for  which  the  physicist  at  the 
Mueller  factory  would  not  explain 
to  me.  There  is  also  another 
with  a  Quartz  cylinder,  surround- 
ing the  target,  which  I  am  in- 
formed by  users  of  the  tube  is 
a  detriment  to  it,  as  when  it  be- 
comes ionized  it  upsets  the  in- 
ternal equilibrium  and  renders  the 
tube  unstable  and  so  of  ques- 
tionable value. 

The  Lilianfeld  tube  is  rather  a 
handsome  and  complicated  look- 
ing affair,  consisting  of  several 
glass  bulbs  with  a  length  of  al- 
most a  meter,  also  a  hot  cathode 
tube  with  a  most  cumbersome 
looking  aerial  regulator,  but 
which  I  am  informed  requires  a 
particular  type  of  generator  (the 
Radio-Silex)  to  excite.  While 
this  tube  is  used  to  a  certain  ex- 
tent, there  is  some  diversity  of 
opinion  as  to  the  particular  field 
in  which  it  is  of  the  most  value. 
Ill  the  laboratory  of  Professor 
Albers-Schonberg,  I  was  told  that 
it  was  the  ideal  tube  for  radi- 
ography, and  that  by  it  the  finest 
detail  could  be  produced.  How- 
ever, in  other  laboratories  I  was 
informed  that  it  was  quite  useless 
for  radiography  but  excellent  for 
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therapy,  but  that  its  use  was 
limited  as  the  tube  had  not  yet 
been  refined  to  its  highest  degree 
of  perfection,  although  it  is 
spoken  of  in  a  most  hopeful  man- 
ner. 

The  only  other  tube  that  I 
found  in  common  use  was  the 
Coolidge-Fursfenan  Tube.  This 
is  a  similar  tube  to  our  own 
Coolidge  tube,  with  the  excep- 
tion that  the  bulb  is  slightly  big- 
ger and  the  terminals  longer.  I 
think  that  a  misfortune  has 
occurred  with  regard  to  it. 
Throughout  Germany  it  appears 
to  be  an  uncertain  quantity,  be- 
cause an  occasional  one  appears 
unreliable,  and  on  this  score  a 
rather  interesting  observation  was 
made  while  in  Paris  when  going- 
over  the  factory  of  Gaiffe-Gallot 
&  Pilon.  Doctor  Pi  Ion  was 
show  ing  me  the  tubes  which  they 
make  under  license  for  the  sup- 
ply of  France.  Here  I  noticed 
that  the  target  in  their  tube  had 
a  dull  appearance,  instead  of  the 
polished  metallic  lustre  that  our 
American  tube  has.  On  pointing 
this  out  to  Doctor  Pilon  he  stated 
that  it  was  their  means  of  check- 
ing, as  they  found  by  experience 
that  if  the  prepared  target  was 
touched  by  the  bare  fingers  that 
it  was  quite  impossible  to  satis- 
factorily exhaust  the  tube  into 
which  that  target  was  built,  and 
it  was  a  source  of  continual  an- 
noyance until  the  trouble  was  dis- 
covered, after  which,  they  were 
sand-blasted,  not  entirely  with  a 
view  to  avoid  the  sealing  of  inter- 
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molecular  spaces,  but  ratber  be- 
cause of  the  surface,  any  hand- 
ling was  easily  seen  by  the  grease 
mark  left,  and  therefore  no  at- 
tempt was  made  to  use  that  tar- 
get until  it  was  again  prepared. 

Doctor  Coolidge,  I  believe,  says 
that  this  precaution  is  not  neces- 
sary in  America,  so  that  it  would 
seem  that  there  must  prevail 
some  peculiar  physical  conditions 
which  upset  the  equilibrium  of 
the  German  tube,  and  therefore 
may  be  responsible  for  the  erratic 
behavior  of  the  German  tube, 
which  is  to  be  seriously  regretted. 
They  do  admit  that  it  is  the  best 
tube,  the  most  universal,  and  the 
most  flexible  when  they  get  a 
good  one,  so  that  I  believe  that 
their  trouble  is  entirely  due  to 
their  local  manufacture,  and  not 
in  any  way  a  reflection  on  the 
efficacy  of  the  tube. 

With  reference  to  their  methods 
of  estimating  or  calculating  dos- 
age, several  appliances  are  in  use. 
One  is  the  Intensimeter  of  Furs- 
tenau,  for  the  operation  of  which 
advantage  is  taken  of  the  pecu- 
liar properties  of  selenium,  which 
has  a  varying  electrical  conduc- 
tivity under  the  excitation  of  ord- 
inary or  "x"  light.  This  contriv- 
ance consists  of  a  selenium  cell, 
electrically  connected  to  the  dial 
of  the  instrument  or  scale,  which 
is  divided  off  into  100  arbitrary 
units,  known  as  Furstenau  Units, 
this  in  conjunction  with  an  ap- 
paratus called  a  "Wasserphan- 
ton",  forms  an  experimental 
means  of  determining  the  dose 


delivered  at  a  given  depth.  The 
Wasserphanton  is  a  cubicle  water 
container  which  allows  of  the 
holding  of  this  selenium  cell  at 
any  fixed  depth.  Therefore  the 
actual  dosage  to  be  delivered  to 
the  tumor  mass  can  be  pre-deter- 
mined  and  thus  duplicated. 

There  is  an  accessory  instru- 
ment in  the  form  of  a  computing 
scale  called  the  "Hartezkale" 
based  on  the  principle  of  a  slid- 
ing rule.  The  difficulty,  how- 
ever, with  this  instrument,  I  am 
told,  is  that  temperature  and 
humidity  affect  the  sensitivity  of 
it.  So  that  under  ordinary  oper- 
ating conditions  it  is  subject  to  a 
40%  error  and  consequently 
would  appear  to  be  hopeless  as 
an  exact  erythema  dose  criterion. 

The  instrument  that  really  im- 
pressed me  was  the  Tontoquin- 
tometer,  which  consists  of  a  very 
small  ionization  chamber;  the 
actual  size  being  about  that  of  a 
tailor's  thimble,  which  is  very 
much  smaller  than  anything 
hitherto  developed,  and  so  it  can 
be  inserted  into  the  body  cavities 
and  connected  by  means  of  a 
flexible  cable  to  the  electroscope, 
the  actual  dose  administered  thus 
being  determined.  The  only  ob- 
jection that  arises  in  my  mind  to 
it  is  the  fact  that  the  direct  beam 
impinging  on  the  metal  walls  of 
the  chamber  in  themselves  set  up 
secondary  radiation  within  the 
Ionization  chamber,  and  this  will 
hasten  the  rate  of  ionization  and 
consequently  subject  the  reading 
to  a  slight  error,  but  inasmuch  as 
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14  mm.  in  thickness,  whereas  in 
others  they  are  using  copper,  zinc, 
brass  and  gold,  the  aluminum, 
zinc,  and  copper  by  far  the  most 
common.  In  talking  over  this 
matter  with  some  of  the  opera- 
tors, I  find  that  the  claims  they 
make  for  copper,  are  almost 
parallel  with  those  claimed  for 
zinc;  if  anything  the  argument 
is  rather  in  favor  of  the  copper, 
and  Professor  Wintz  confided 
that  the  reason  they  were  advo- 
cating copper  was  that  they  had 
initiated  the  idea  of  a  copper 
filter,  whereas  the  Frieburg  school 
had  come  out  with  the  zinc  filter, 
and  that  so  far  as  actual  results 
were  concerned,  there  was  no 
difference.  Their  claim  is  that 
1  mm.  of  copper  is  equivalent  to 
17  to  19  mm.  of  aluminum. 
Working  with  a  10-inch  S.  G., 
the  half-absorption  value  of  alum- 
inum varies  according  to  whether 
or  not  the  rays  have  been  filtered 
previously.  By  "half -absorption 
value"  is  meant  that  thickness  of 
aliminum  that  is  necessary  to  cut 
down  a  given  bundle  of  rays  to 
one-half.  It  is  found  that  with 
unscreened  x-ray  2.5  mm.  of  Al 
reduce  the  quantity  to  50%, 
which  of  course  means  that  the 
other  50%  is  absorbed  by  the 
aluminium.  Similarly,  3  mm.  of 
aluminium  absorb  60%  of  the 
incident  beam.  Now,  taking  this 
bundle  of  rays  through  3  mm. 
of  aluminium  filter,  it  will  re- 
quire 4.5  mm.  of  aluminium  to 
reduce  this  to  50%.  Using  10 
mm.  of  aluminium  results  in  the 


this  factor  is  practically  a  con- 
stant, the  exact  conditions  under 
which  the  reading  was  obtained 
can  be  duplicated,  so  that  it  would 
seem  that  this  is  not  a  practical 
disadvantage.  This  instrument 
would  consequently  appear  as  a 
very  valuable  addition  to  our 
means  of  accurately  calculating 
dosage. 

With  the  aid  of  the  Iontoquin- 
tometer  a  rather  interesting  pro- 
cedure has  been  established  at 
Erlangen  where  they  have  se- 
lected a  tube  which  is  operated 
under  certain  fixed  conditions  un- 
til an  erythema  dose,  as  deter- 
mined biologically,  has  been  de- 
livered to  the  living  tissue.  The 
record  of  the  Iontoquintometer  is 
taken  and  then  this  tube  is  set 
aside  as  their  norm,  to  be  used 
as  a  means  of  standardizing 
others,  and  is  not  actually  used 
in  therapy  but  retained  as  the 
criterion.  It  is  guarded  with  the 
same  religious  care  that  any  other 
standard  is.  and  all  the  operating 
tubes  are  regulated  according  to 
this  one.  So  that  you  can  readily 
see  that  if  the  determination  of 
this  standard  has  been  made  with 
precision,  and  the  working  tubes 
carefully  standardized,  they  will 
obtain  results  that  are  really  dif- 
ficult to  duplicate  with  any  other 
method  that  we  have  at  the 
moment. 

With  regard  to  filtration,  there 
is  a  variety  of  opinion  and  conse- 
quent procedure.  In  some  of  the 
clinics  aluminium  and  sole  leather 
are  being  used,  aluminum  up  to 
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absorption  of  85%  of  the  pri- 
mary beam  and  it  requires  7  mm. 
of  Al  to  further  cut  this  to  50%. 
One  mm.  of  copper  causes  the 
absorption  of  93%  of  the  pri- 
mary beam,  and  it  requires  1  r 
mm.  of  Al  to  absorb  one-half  of 
the  rays  filtered  in  this  way. 
This,  therefore,  is  about  the  prac- 
tical limit,  as  this  is  the  hardest 
ray,  and  further  filtration  causes 
practically  no  difference  in  the 
quality  of  the  bundle,  but  by  se- 
curing a  homogeneous  bundle  the 
absorption  rate  of  succeeding  lay- 
ers of  soft  tissue  will  be  prac- 
ticly  constant,  therefore  with  a 
tension  of  over  200  Kv.  as  ad- 
vocated, certainly  heavier  filtra- 
tion than  we  have  been  used  to 
is  required. 

In  Professor  Bumm's  Klinik 
in  Berlin  the  following  technique 
is  used : 

Carcinoma  of  the  Uterus 

Filtration:  Copper,  0.8  mm.;  alumin- 
ium, 0.5  mm.;  celluloid.  1  thick- 
ness  (piece  of  photographic  film). 

Distance:   30  cm.  target  to  skin. 

M. -amperage :  2. 

K.-voltage:  220. 

Time:  90  minutes  to  each  of  four 
areas. 

Myoma 

Filtration:    Copper,  0.8  mm.;  alumin- 
ium, 0.5  mm.;  celluloid,  1  layer. 
Distance:   22  cm. 
M. -amperage:  2. 
K.-voltage:  180. 

Elsewhere  0.5  mm.  of  copper 
filter  is  used,  while  still  again  up 
to  1  mm.  of  copper  is  used. 

While  the  filtration  varies  from 
place  to  place,  this  is  approxi- 
mately the  range  used  in  deep 
therapy. 

Baumister  has  done  some  ex- 
perimental work  with  a  gold  fil- 
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ter  of  which  he  has  determined 
that  0.18  mm.  affords  certain  ad- 
vantages, over  a  zinc  or  copper 
filter  0.5  mm.,  but  because  of 
the  fact  that  it  is  almost  impos- 
sible to  obtain  such  a  filter  with 
less  than  1%  variation,  and  also 
in  view  of  the  fact  that  such  a 
thin  filter,  when  bent  or  buckled, 
disturbs  the  relationship  of  the 
material  so  that  it  actually  varies 
in  a  wave-like  form,  he  has  dis- 
pensed with  his  gold  filter  and  ad- 
mits that  the  zinc  or  copper  is 
really  more  practical. 

With  reference  to  distance,  this 
also  varies  considerably:  from  23 
to  50  cm.  seems  to  be  the  choice, 
although  1  did  see  work  being 
done  at  distances  up  to  roo  cm. 
In  breast  malignancies  the  tech- 
nique is  somewhat  different, 
chiefly  in  the  target-skin  dis- 
tance, which  is  greater,  generally, 
than  for  "deep"  conditions,  70 
cm.  and  90  cm.  The  Kilovoltage, 
current,  and  filtration,  are  the 
same,  but  the  time  is  propor- 
tionately increased.  Halberstad- 
ter  of  the  Krebs  Institute,  Berlin, 
has  a  most  remarkable  series  of 
encouraging  results  with  this 
technique.  So  much  so  that  he 
says  carcinoma  of  the  breast  is 
no  longer  a  surgical  condition. 

It  is  obvious  that  the  increase 
in  distance  and  filtration  very 
greatly  increases  the  duration  of 
the  treatment.  When  to  this  is 
added  the  fact  that  the  tube  de- 
livers only  two  to  three  milliam- 
peres,  it  is  readily  seen  that  the 
time    factor    is    seriously  pro- 
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tracted :  in  fact,  under  these  con- 
ditions it  requires  from  thirty- 
five  to  one  hundred  and  twenty 
minutes  to  deliver  the  unit  skin 
dose,  and  as  this  is  for  but  a 
single  portal,  one  must  multiply 
this  time  by  four  or  six  for  the 
complete  dose. 

When  it  is  remembered  that 
the  patient  under  treatment  is 
often  seriously  ill,  and  that  the 
full  treatment  is  given  at  one 
sitting,  and  to  this  must  be  added 
the  necessary  interruptions;  the 
changing  of  a  tube,  readjusting 
of  the  patient,  which  is  often  ne- 
cessary because  of  nausea  or  in 
cases  where  the  patient  finds  it 
necessary  to  void,  the  treatment, 
including  the  interruptions,  quite 
often  runs  from  six  to  eight,  and 
even  ten  hours.  ( in  fact,  up  as 
high  as  fifteen  hours  at  Schmie- 
den.) So  that  it  will  be  seen  that 
the  treatment  becomes  really  an 
ordeal. 

To  assist  in  obtaining  quietude 
of  the  patient  during  this  session, 
scopalamine  and  morphine  are 
administered,  but  even  this  does 
not  to  any  appreciable  degree  al- 
leviate the  suffering  occasioned 
by  such  drastic  measures.  Al- 
though attention  is  paid  to  the 
ventilation  of  the  treatment 
rooms,  yet  the  matter  of  roent- 
gen sickness  is  an  extremely  seri- 
ous one.  The  patient  becomes 
intensely  nauseated  in  most  in- 
stances, and  it  may  be  so  severe 
that  the  treatment  cannot  be 
completed,  but  the  radiotherapeut- 
ists    seem    to    pin    their  faith. 


rightly  or  otherwise,  on  the  ne- 
cessity of  the  whole  dose  being 
administered  at  one  fell-swoop. 
On  catechising  them  regarding 
this  matter  I  was  told  in  one 
clinic  that  in  view  of  the  fact 
that  some  of  the  patients  came 
considerable  distances,  it  was 
really  a  matter  of  convenience 
that  the  whole  treatment  be  ad- 
ministered at  one  sitting.  How- 
ever, it  was  argued  again  by  an- 
other individual  in  the  very  same 
clinic  that  this  was  not  so,  (and 
1  think  they  are  sincere  in  this 
belief),  but  that  a  precipitous 
dose  must  be  administered  if  the 
treatment  is  to  be  successful.  One 
of  the  premises  for  this  argu- 
ment was  that  the  dose  being  an 
intense  one,  reaction  was  bound 
to  occur,  consequently  the  full 
dosage  must  be  delivered  before 
the  beginning  of  the  reaction. 

That  a  reaction  occurs  some- 
times sooner  than  one  would  ord- 
inarily imagine  is  emphatically 
emphasised  in  a  case  recently  re- 
ported by  Alois  Czepa.  (Strah- 
lentherapie:  Vol.  12-239,  Feb. 
15,  1921  )  where  a  patient  stran- 
gulated within  one  hour  after 
irradiation  of  the  chest  because 
of  the  oedema  induced  in  a 
bronchial  gland. 

With  reference  to  the  actual 
areas,  the  size  of  the  portal  used 
previously  was  6x8  cm.,  with 
cross-firing  based  on  the  same 
principle  to  that  which  has  been 
our  custom  here  for  some  time 
back,  but  these  are  increased  to 
as  high  as  16x18  cm.,  and  even 
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in  some  places  in  the  treatment 
of  myoma  the  pelvis  is  irradiated 
from  two  areas  only,  front  and 
back.  In  treating*  a  malignancy 
in  the  pelvis  six  areas  are  used  in 
Erlangen — three  front  and  three 
back.  Four  portals  are  used  at 
Berlin — two  laterals,  front  and 
back.  Inasmuch  as  the  cancer- 
cide  dose  has  been  determined  to 
be  1 00%  of  the  erythema  skin 
dose,  this  amount  can  be  deliv- 
ered at  a  depth  of  10  cm.  in  a 
patient  of  140  pounds,  as  they 
have  shown  that  through  each 
anterior  lateral  portal,  20%  can 
be  delivered  to  the  depth  of  10 
cm.  23%  through  the  anterior 
median  portal;  20%  through  the 
posterior  median  portal,  and  15% 
through  each  of  the  lateral  por- 
tals, this  being  113%  of  the 
erythema  skin  dose.  Where  a 
heavier  patient  is  being  treated  an 
additional  dose  via  the  vaginal 
route  allows  for  another  20%, 
so  that  the  desired  lethal  amount 
can  be  obtained  from  this  seventh 
portal. 

For  pelvic  malignancy  there 
has  been  developed  at  Erlangen  a 
rather  impressive  method  which, 
because  of  the  analogy  of  its  aim 
to  the  radical  operation  of 
Wertheim,  has  been  called  "The 
Roentgen  Wertheim."  In  this 
an  attempt  is  made  to  reach  not 
only  the  primary  growth,  but  also 
the  lymphatics  and  glands  in  the 
adnexia  and  pelvis.  No  attempt 
is  made  to  administer  this  whole 
dose  at  one  sitting.  Rather  it  is 
devided  into  three  seances;  the 

Page  Twenty 


first,  which  includes  the  cervix 
and  body  of  the  uterus  and  its 
lateral  parietes  is  administered 
through  six  portals;  three  in  front 
and  three  behind  ( this  in  one 
sitting)  ;  the  second  covers  the 
right  parametrium;  the  third  cov- 
ers the  left  parametrium.  Each 
of  these  are  similarly  divided. 
Because  of  the  effect  on  the 
blood  a  minimum  time  of  six 
weeks  elapses  between  the  first 
and  second  and  between  the 
second  and  third. 

In  preparing  a  patient  for 
treatment,  not  only  is  the  blad- 
der, but  also  the  large  intestine, 
completely  evacuated,  and  this 
may  be  repeated  during  the  actual 
seance. 

The  tube  is  supported  by  a 
wooden  holder  properly  isolated 
with  lead,  except  a  window  for 
the  primary  beam.  On  the  skin 
there  is  placed  a  wooden  convex 
disc  which,  by  pressing  on  the 
skin,  forces  it  down  and  there- 
fore secures  surface  homogeneity 
as  well  as  helping  to  fix  the  pa- 
tient, and,  incidentally,  acts  as  a 
soft  filter  next  the  skin.  It  fur- 
ther aids  by  dispersing  or  spread- 
ing the  abdominal  contents  and 
therefore  in  certain  areas  where 
it  is  applicable,  renders  the  depth 
of  the  tumor  considerably  less 
than  if  no  pressure  was  brought 
to  bear  on  the  skin. 

There  are  several  points  in  the 
actual  technique  that  impress  one, 
among  others  is  the  exact  pre- 
cision which  they  regard  as  be- 
ing of  importance  in  the  adjust- 
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ment  of  the  tube  and,  so,  the 
incident  beam.  This  is  done  with 
extreme  care,  and  to  assist  in  se- 
curing the  greatest  exactness,  one 
of  the  novel  methods  they  em- 
ploy is  the  use  of  a  long  dark 
glass  tube,  somewhat  on  the  or- 
der of  a  Ferguson  Speculum, 
about  two  meters  long.  At  the 
distal  end  of  it  there  is  situated 
a  small  fluoroscopic  screen  at  an 
angle  of  45  °,  which  is  sur- 
rounded entirely  by  lead,  except 
for  one  small  window  on  a 
marked  side.  This  glass  tube  is 
inserted  into  the  vagina.  The 
roentgen  tube  is  then  excited  and 
it  is  readily  observed  whether  or 
not  the  fluoroscopic  screen  lights 
up,  so  by  the  aid  of  it  the  path 
of  the  beam  can  be  directed  and 
the  necessary  adjustment  made. 

Treatment  is  directed  toward 
the  uterus  and  checked  up  by  the 
lighting  up  of  this  fluoroscent 
screen  above  mentioned,  so  that 
the  axis  of  each  treatment  ac- 
tually traverses  the  uterus.  The 
success  .of  the  treatment,  it  is 
argued,  depends  entirely  on  the 
correct  orientation  of  the  rays 
and  really  appears  difficult  al- 
though the  description  may 
sound  easy. 

Forty  minutes  with  3  ma.  of 
current,  .0.5  mm.  of  copper  and 
1  of  aluminium  at  23  cm.  are 
the  factors  used  in  this  dose  in 
each  area  fin  delivering  the 
Roentgen-Wertheim) .  Such  treat- 
ment, of  course,  is  attended  by 
rather  serious  sequela;  roentgen 
sickness  is  almost  invariably  pres- 


ent, and  the  patient  complains  of 
malaise  and  anorexia  for  days 
after  treatment.  The  vomiting 
may  last  as  long  as  a  week  and 
not  infrequently  there  is  an  as- 
sociated diarrhoea  and  tenesmus 
with  bloody  and  mucous  stools. 
This  may  be  more  protracted  than 
the  nausea  and  may  even  go  into 
the  third  week.  The  patient  is 
kept  in  bed  for  thirty  days  and 
the  skin  annointed  with  a  prepar- 
ation known  as  "Zink  Lovan." 
The  whole  of  the  exposed  area 
blisters  and  desquamates. 

In  addition  to  apparent  changes, 
there  is  also  a  serious  effect  on 
the  blood.  Examinations  are  made 
at  regular  intervals  of  six  hours, 
then  on  the  third  day,  and  after 
that  at  weekly  intervals.  At  times 
the  haemolysis  is  so  severe  that 
blood  transfusion  becomes  imper- 
ative, although  in  certain  asthenic 
cases  it  is  done  as  routine.  These 
examinations  show  a  rather 
sweeping  destruction  of  the  white 
blood  cells,  more  particularly  the 
lymphocytes,  but  these  rapidly 
reappear.  It  is  the  disastrous  re- 
sult on  the  red  blood  cells  that 
appears  to  be  the  serious  factor. 
The  average  treatment  results  in 
the  destruction  of  at  least  25% 
of  the  red  blood  cells  and  their 
re-appearance  is  rather  slow.  It 
is  not  until  after  six  weeks  that 
the  blood  picture  again  resumes 
a  normal  appearance  and  for  this 
reason  the  irradiations  cannot  be 
repeated  until  the  R.  B.  C.'s  are 
restored,  so  that  eight  weeks  is 
the  usual  time  and  the  shortest 


Page  Twenty-one 


A  SYMPOSIUM  OF  OBSERVATION 

period  they  consider  safe  is  six 
weeks. 

Experimental  evidence,  together 
with  actual  experience,  shows 
that  the  blood  will  stand  this  se- 
vere destruction  only  a  limited 
number  of  times,  usually  after 
four  treatments  the  patient  loses 
his  ability  to  reform  the  blood 
cells,  with  the  result  that  further 
raying  causes  an  anemia  that  may 
terminate  fatally,  even  in  spite  of 
the  fact  that  the  primary  ailment, 
the  cancer,  has  been  destroyed. 

It  may  be  also  noted  that  it 
has  been  determined  that  135% 
U.  S.  I),  is  all  that  the  bow  el  will 
stand  without  a  disastrous  de- 
struction occurring,  so  that  with 
this  limitation  known,  130%  of 
the  U.  S.  D.  is  the  maximum 
dose  that  is  allowed  to  be  given 
to  any  patient. 

This  "Roentgen-Wertheim"  has 
been  in  use  at  Erlangen  since 
January,  191 8,  and  it  is  extremely 
gratifying  to  review  their  state- 
ments of  the  twenty-four  cases 
treated  in  this  time,  which,  when 
reviewed  in  January,  1920, 
showed  23  of  the  cases  were  ap- 
parently cured.  They  are  enjoy- 
ing good  health,  they  had  put  on 
weight,  the  mass  had  disappeared, 
and  there  is  no  microscopic  or 
macroscopic  evidence  of  malig- 
nancy. This  is  97%  of  the  first 
series.  Of  course  it  is  unneces- 
sary to  repeat  that  it  is  too  early 
to  be  sure  of  definite  results,  but 
these  reports  are  surely  encour- 
aging and  argue  well  for  the 
method. 
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According  to  Professor  Wintz, 
the  technique  is  just  as  compli- 
cated and  demands  as  high  an 
order  of  skill  to  correctly  per- 
form as  does  the  Wertheim  op- 
eration. So  true  is  this,  he  thinks, 
that  he  emphasizes  his  conviction 
that  only  specialists  in  this  par- 
ticular branch  of  medicine  should 
attempt  it,  and  it  does  require 
some  experience  on  their  part  be- 
fore even  they  are  actually  quali- 
fied to  do  it  properly. 

Just  here  may  I  be  allowed  to 
digress  a  moment  to  sound  a 
word  of  warning.  This  technique 
is  different  in  many  respects  from 
what  we  are  used  to  here  and  if 
w  e  attempt  to  change  over,  let  it 
be  done  intelligently.  P  fabler 
has  taken  a  rational  and  conserv- 
ative attitude  on  this,  but  he  is 
conversant  with  the  pros  and  cons 
of  the  practice  of  radiology. 
What  I  fear  is  an  attempt  by  un- 
qualified men,  infused  by  the 
brilliant  and  unsurpassed  results 
obtained,  to  attempt  this  work, 
which  is  entirely  beyond  them. 
The  result  will  be  terrible  disas- 
ter in  one  of  two  ways,  either 
horrible  burns  or  the  actual 
stimulation  of  the  neoplasm  by 
their  doses  being  too  small,  and 
so  the  method,  which  is  estab- 
lished beyond  dispute,  would  be 
threatened  to  fall  into  disrepute 
by  incompetent  operators.  Radio- 
therapy is  a  difficult,  complicated, 
and  highly  technical  specialty, 
and  should  not  be  dabbled  in  by 
any  one  and  everyone.  It  is 
just  as  potent  for  harm  as  it  is 
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for  good,  and  is  far  more  dan- 
gerous than  a  dirty  probe  in  the 
hands  of  a  meddling  "surgeon." 

It  has  been   shown  that  the 
ovaries  are  three  times  more  sen- 
sitive than  the  skin,  so  that  the 
castration  dose  has  been  found 
to  be  34%  of  the  U.  S.  D.  or  12 
units  as  measured  by  the  Ionto- 
(jtu'ntometer.    The  sarcoma  dose 
is  60%  to  70%  of  the  U.  S.  D. 
or  24  to  26  on  the  Iontoquintom- 
eter.    The  U.  S.  D.  is  100%  or 
35     on    the  Iontoquintometer, 
whereas    the    cancercide  dose, 
which  is  110%  U.  S.  D.  is  37. 
Here  I  may  say  that  there  is 
some  apparent  diversity  as  to  the 
exact  proportion  of  the  U.  S.  D. 
that    constitutes    the  cancercide 
dose.     For  example.   Seitz  and 
Wintz  say  110%,  whereas  Hal- 
berstadter  (Bumm's  Klinik)  says 
90%.    This  is  due  to  the  fact 
that    the    reaction    in  Bumm's 
Klinik  that  is  considered  a  unit 
skin  dose  is  very  much  more  se- 
vere than  the  one  which  is  the 
standard- at  Erlangen. 

The  results  of  these  treatments 
begin  to  be  macroscopically  ap- 
parent in  fourteen  to  twenty-one 
days,  but  it  takes  considerably 
longer  before  the  tumor  entirely 
disappears,  generally  seven  to  ten 
weeks.  -Microscopic  changes  in- 
duced by  this  radiation  appears 
identified  with  those  following 
the  exhibition  of  radium,  with 
the  exception  that  when  radium 
is  used  they  appear  earlier  and 
the  retrogressive  changes  are  more 
rapid,  the  difference  being  thus 


chiefly  a  matter  of  time  in  their 
occurence,  not  actually  what  oc- 
curs.    The  mass  that  has  been 
subjected   to   x-radiation  shows 
no  microscopic  changes  until  the 
end  of  three  weeks  other  than 
the  fact  that  the  neoplastic  cells 
stain  more  readily.   This  subject 
has  been  the  source  of  consider- 
able comment  and  some  investi- 
gation  by    these    workers,  and 
they  conclude  it  is  not  a  biologi- 
cal action,  but  a  purely  physical 
one,    dependent    on    the  wave 
lengths   of  the  gamma  ray  of 
radium   as   compared   with  the 
highly  filtered  x-rays.    As  a  re- 
sult of  this  treatment  there  is  a 
most   extensive   cicatrization  of 
the  pelvic  contents.  Regarding 
this  sequela  I  believe  one  must 
wait  some  time  before  it  can  be 
taken   that  there  will  not  ulti- 
mately ensue  disastrous  results, 
because  in  cases  already  reported 
there    has    occurred    an  almost 
complete  atresia  of  the  vagina, 
so  that  this,  if  it  can  be  regarded 
as  an  index  of  the  resultant  con- 
dition,   is    really    a  potentially 
dangerous  one. 

Experimental  evidence  would 
seem  to  indicate  that  the  x-ray 
and  radium  have  similar  biologi- 
cal effects,  although  a  radium 
burn  is  not  so  obstinate  as  an 
x-ray  burn.  If  the  same  number 
of  scattered  beta-rays  are  pro- 
duced in  the  tissue  either  from 
radium  or  x-ray,  biologically  and 
therapeutically  they  appear  simi- 
lar, although  there  is  really  a 
wide  gap  in  the  position  on  the 
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spectrum  of  the  heardest  x-ray 
produced  today  when  compared 
with  the  hardest  or  shortest  wave 
gamma  ray  of  radium.  While  at 
the  present  time  with  the  appar- 
atus at  our  disposal,  the  extreme 
short  wave  x-radiations  obtained 
are  those  excited  by  a  tube  with 
a  potential  of  250,000  volts,  to 
simulate  the  shortest  waved 
gamma  rays  of  radium  it  will  re- 
quire a  potential  of  close  on 
2,000,000  volts  or  a  parallel  spark 
gap  of  16  feet.  This  of  course, 
would  appear  to  be  beyond  the 
limit  of  possibility  and,  even  so, 
that  of  practicability. 

So  far  I  have  been  usurping 
most  of  the  time  in  dealing  with 
the  question  of  deep  therapy,  but 
probably  the  moment  of  this  sub- 
ject justifies  this  monopoly.  How- 
ever, I  would  like  to  hurriedly 
make  mention  of  some  of  the 
other  achievements,  and  to  call 
attention  to  the  gratifying  results 
that  are  being  obtained  in  radio- 
therapy for  tuberculosis.  Here 
the  technique  is  a  small  dose  at 
frequent  intervals  and  the  results 
really  appear  excellent.  The  sec- 
ret of  the  success  appears  due  to 
the  fact  that  proliferation  of 
fibrous  tissue  can  be  caused  if, 
and  only  if,  it  is  previously  sen- 
sitized by  inflammation  of  path- 
ological processes  within  it  or 
about  it. 

On  the  question  of  increasing 
the  coagulability  of  the  blood, 
Stephan  has  demonstrated  that  by 
irradiating  the  spleen  with  a  dose 
that  is  equivalent  to  about  15% 
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of  the  unit  skin  dose,  the  coagu- 
lation time  is  increased  with  the 
same  rapidity  and  to  practically 
the  same  degree  as  follows  a 
hemorrhage.  As  this  occurs  only 
by  raying  of  the  spleen,  he  argues 
that  the  spleen  must  be  the  source 
of  prothrombin.  It  may  be  this 
or  it  is  possible  that  a  hormone 
is  produced  which  results  in  an 
increase  of  the  thrombokinase 
and  prothrombin  in  the  circula- 
tion. Based  on  this  argument  he 
is  of  the  opinion  that  irradiating 
the  liver,  the  spleen,  the  kidney, 
and  other  glands  with  minimal 
doses  will  have  a  similar  effect, 
stimulating  their  specific  func- 
tions. However,  this  work  has 
not  been  done  on  the  normal  with 
a  view  to  stimulating  the  secre- 
tions, but  investigation  has  been 
carried  on  in  cases  of  pancreatic 
deficiency,  in  renal  incompetency, 
and  he  actually  cites  instances  of 
three  uremic  cases  where  symp- 
toms were  so  grave  that  decap- 
sulization  was  being  considered. 
However,  after  an  experimental 
attempt  at  raying,  the  kidney  ex- 
cretion rose  from  a  practical 
anuria  to  over  1,000  cubic  cen- 
timeters in  twenty-four  hours. 

In  cases  of  diabetes  mellitus 
their  tolerance  to  carbohydrates 
was  increased  after  raying  the 
pancreas.  There  was  not  a  com- 
plete suppression  of  the  glyco- 
suria, but  an  appreciable  dimini- 
sion.  Further  exposures  were 
not  successful  in  rendering  them 
sugar-free,  but  further  increased 
their  carbohydrate  tolerance. 
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Among  other  things  he  reports 
successes  in  the  treatment  of 
osteomyelitis  and  in  chronic 
gonorrheal  arthritis.  Similarly, 
he  has  found  that  insufficient  dos- 
age delivered  to  a  cancer  mass 
had  resulted  in  not  only  an  in- 
creased cell  proliferation,  but  also 
apparently  an  increased  cell  se- 
cretion, with  the  result  that  the 
cachexia  became  more  marked 
and  the  patient  was  actually  in- 
jured as  a  result  of  this  mis- 
guided treatment. 

The  treatment  of  sarcomata  ap- 
pears eminently  successful  under 
radiotherapy  and  requires  only 
70%  of  the  U.  S.  D.  for  its  com- 
plete destruction. 

Of  course  it  is  impossible  to 
treat  in  an  exhaustive  way  the 
methods  in  use  or  the  diverse 
uses  to  which  radiotherapy  is  be- 
ing successfully  applied  today, 
and  no  attempt  is  being  made  to 
do  so.  But,  in  conclusion,  may  I 
say  that,  contrary  to  rather  ad- 
verse criticism  that  I  have  heard 
regarding  the  methods  as  out- 
lined above,  I  am  personally  con- 
vinced that  in  it  a  definite  ad- 
vance has  been  attained  and  when 
one  considers  statistics  and  ac- 
tually sees  the  patients,  it  is  con- 
vincing indeed.  But  aside  from 
this  the  actual  rationale  appeals 
to  one  as  being  based  on  logical 
principles,  so  that  this  science  is 
now  becoming,  or  rather  is  ac- 
tually already,  established,  and 
we  are  rapidly  approaching  the 
time  when  the  surgeon  must  rea- 


lize his  total  inadequacy  to  deal 
unassisted  with  malignancy.  The 
knife  can  no  longer  stand  alone 
as  the  panacea  for  cancer,  be- 
cause is  it  not  a  fact  that  if  the 
condition  could  be  extirpated 
with  the  ease  that  appears  at 
present  by  some  to  be  apparently 
assumed,  the  condition  would  not 
be  a  malignant  one?  And,  fur- 
ther, is  it  not  so  that  malignancy 
is  a  constitutional  and  not  a  local 
disease?  That  being  so,  and  it 
certainly  appears  to  be,  it  is  too 
much  to  expect  any  surgeon,  re- 
gardless of  his  ability,  his  tech- 
nique, or  his  experience,  to  re- 
move en  masse  such  a  recidivous 
condition  as  a  malignancy.  The 
ramifications,  being  more  exten- 
sive than  is  macroscopically  ap- 
parent, cannot  with  certainty,  be 
reached,  but  even  allowing  they 
were  perceptible,  it  is  still  quite 
impossible  to  completely  eradicate 
them,  because  a  dissection  so  ex- 
tensive and  so  tedious  could  only 
be  completed  on  the  cadaver. 

So  that  the  future  of  this 
science  is  assured,  and  appears 
particularly  promising,  as  it  is 
pregnant  with  possibilities,  and 
to  hasten  this  a  friendly  and  in- 
telligent cooperation  between  the 
surgeon  and  the  radiologist  is  in- 
dispensible.  At  the  present  day 
neither  one  method  alone  can 
claim  the  field,  but  by  a  close  as- 
sociation, results  can  be  obtained 
that  were  hitherto  undreamed  of, 
and  real  achievements  accom- 
plished. 
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BEFORE  an  audience  com- 
posed of  radiologists  and 
their  enthusiastic  colleagues  there 
seems  little  necessity  of  relating 
any  indications  for  radiotherapy. 
We  are  inclined  to  believe  that 
the  usefulness  of  radiotherapy  is 
recognized,  that  the  limitations 
are  not  realized  and  that  the 
failures  are  acknowledged. 

In  the  first  place  it  may  be 
suggested  that  we  declare  our  ad- 
herence to  the  principles  and 
practice  of  tried  and  successful 
radiotherapy.  These  passing  days 
are  full  of  chaos  with  the  rapid- 
ly changing  technique  of  venture- 
some radiologists.  The  news 
from  foreign  parts  is  disconcert- 
ing to  those  who  may  be  follow- 
ing the  dose  formulas  of  their 
chosen  radio-hero. 


E.  H.  Skinner,  M.  D. 
Kansas  City,  Missouri. 

ence  and  the  days  of  variable 
tubes,  spark-gaps  and  filtration. 

Personally  speaking,  I  am  in- 
clined to  favor  what  may  be 
termed  a  graduated  filtration  dos- 
age, which  demands  the  expos- 
ure of  the  lesion,  after  careful 
protection  of  the  surrounding 
parts,  to  the  naked  tube  for  one- 
third  of  the  time  and  then  using 
one  and  two  millimeters  of  alum- 
inum for  the  other  two-thirds,  re- 
spectively. One  must  take  the 
superimposed  crusts  and  scales 
into  account  as  possible  filters. 
The  personal  equation  is  an 
enormous  factor  in  all  this  super- 
ficial technique  and  the  garner- 
ings  of  experience  are  more  valu- 
able than  advice  or  study. 


Sucessful  radiotherapy  has 
been  achieved  uniformly  in  the 
superfiicial  lesions  of  the  skin. 
The  latitude  of  dosage  is  such 
that  success  seems  to  attend  the 
efforts  of  those  who  choose  a 
single  or  multiple  dosage  and  a 
filtered  or  unfiltered  technique. 
It  is  suggested,  however,  that 
close  adherence  to  the  published 
dose  tables  of  Witherbee  and 
Remer  (i)  will  always  be  good 
advice  to  those  who  have  not 


Among  the  conditions  that  lend 
themselves  to  sucessful  radio- 
therapy and  in  which  newer 
methods  of  technique  will  hardly 
afford  any  more  uniform  results, 
may  be  included  the  following: 

1.  Thymic  enlargement  of  in- 
fants and  young  children.  Al- 
most any  reasonable  reontgen 
technique  obtains  results. 

2.  Tinea  Sycosis.  Any  tech- 
nique which  accomplishes  epila- 
tion affords  rapid  response. 

3.  Epitheliomata  of  the  face 
from  the  eyebrow  to  the  upper 
lip  yield  to  any  technique  which 


passed  through  the  fire  of  experi-  protects  the  surrounding  parts 
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and  delivers  sufficient  radiation 
to  promote  a  mild  erythema. 

4.  Keratosis  senilis.  Yields  to 
any  radio-technique  which  is  suc- 
cessful for  epitheliomata.  The  le- 
sions are  multiple  and  widely 
scattered  but  there  is  little  ex- 
cuse for  failure  to  secure  results. 

5.  Tinea  Favus.  The  success 
in  this  disease  depends  upon 
working  out  a  technique  which 
produces  a  uniform  epilation 
without  destruction  of  the  hair- 
follicles  by  scarring.  Results  are 
bound  to  be  satisfying  although 
the  variations  in  technique  may 
be  numerous. 

There  are  without  doubt  many 
individual  radiologists  who  regis- 
ter results  to  the  point  of  speci- 
ficity in  other  conditions  than  the 
above  and  there  may  be  some 
among  you  who  may  feel  that  I 
have  not  included  enough  in  the 
above  listing.  At  least,  there  re- 
mains no  argument  as  to  the  uni- 
form results  obtained  by  all  radi- 
ologists in  the  above  list  if  they 
possessed  any  knowledge  of  radi- 
ology before  they  secured  ap- 
paratus, equipped  with  measur- 
ing devices. 

Before  proceeding  to  a  con- 
sideration of  deep  radiotherapy 
problems,  it  may  be  well  to  call 
attention  to  the  fact  that  I  have 
omitted  to  mention  eczema, 
psoriasis,  erthyemata,  thyroids, 
carbuncles,  keloids,  and  other  con- 
ditions which  are  quite  exten- 
sively treated  by  radiologists.  In 
these  latter  conditions  it  is  not 


always  best  for  the  radiologist 
to  be  the  primary  attacking 
therapist.  Radiotherapy  is  only 
one  of  many  methods  which  are 
available  in  these  conditions.  In- 
tensive radiotherapy  may  result 
in  disaster  if  applied  vigorously 
enough  to  control  these  condi- 
tions. Over-treatment  is  danger- 
ous in  many  instances.  Specifi- 
city of  any  treatment  allows  for 
latitude  in  technique.  Multipli- 
city of  therapies  denies  over- 
indulgence in  any  one  method 
and  should  encourage  a  most 
careful  technique. 

And  now  to  engage  in  a  dis- 
cussion of  deep  therapy  problems, 
more  especially  in  relation  to 
malignancy.  It  may  be  well  to 
lay  down  certain  laws  regarding 
radiant  energy  as  displayed  by 
the  roentgen  ray  and  radium. 

1.  The  sensitiveness  of  the 
malignant  cell  to  exposure  to 
radiation  is  in  direct  proportion 
to  the  activity  of  its  reproductive 
power.   (Morson)  (2). 

2.  Immature  cells  and  cells  in 
active  state  of  division  are  more 
sensitive  to  radiation  than  are 
cells  which  have  already  acquired 
their  fixed  adult  morphological 
or  physiological  characteristics. 
(Bergonie  and  Tribondeau)  (3). 

3.  Infection  interferes  with  ra- 
diation therapy  results. 

4.  Inoperable  is  not  synony- 
mous with  incurable.  (4). 

What  are  the  purposes  of  ra- 
diotherapy? Fenzi  has  outlined 
these  excellently  as  follows  : 
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1.  Prevention  of  inoculation 
of  tumor  cells  into  a  wound. 

2.  Destruction  of  a  growth  in 
situ. 

3.  Treatment  for  relief  of  pain 
and  discomfort. 

4.  To  render  the  inoperable 
growths,  operable. 

The  laws  of  the  biological  ac- 
tion of  radiation  have  been  out- 
lined by  Kroenig  and  Friedrich 
as  follows: 

1.  The  biological  action  of  the 
rays  depends  on  the  quantity  of 
rays  absorbed  by  the  tissues. 

2.  This  action  is  (within  wide 
limits)  independent  of  the  hard- 
ness of  the  rays. 

3.  Action  is  more  powerful  if 
the  dose  be  administered  at  one 
time  than  if  it  is  split  up. 

4.  Action  is  stronger,  with  the 
stronger  intensity  of  irradiation 
in  unit  time. 

5.  In  practice,  therefore,  it  is 
best  to  apply  the  whole  dose  in 
one  seance  with  the  maximum 
intensity. 

The  question  of  sepsis  in  ma- 
lignant tissues  being  subjected  to 
radiation,  has  not  received  the  at- 
tention it  deserves.  Many  of  the 
inoperable  malignant  cases  pre- 
sented for  radiotherapy  have  a 
mixed  infection  of  the  growth 
and  the  surrounding  tissues. 
Now,  there  is  no  effect  upon 
bacteria  by  the  rays  by  any 
technique  in  ordinary  use,  only 
by  enormous  experimental  dos- 
age. In  fact,  Russ  and  Cham- 
bers have  shown  that  prolonged 
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exposure  reduced  the  phagocytic 
power  of  the  leucocyte.  The 
lymphocytes  were  the  more  sen- 
sitive type  and  more  readily  de- 
stroyed. It  is  generally  conceded 
that  the  lymphocyte  is  the  most 
active  cell  in  the  destruction  of 
malignant  tissue.  Therefore,  any 
action  of  radiation  which  con- 
templates the  destruction  of  bac- 
teria in  tissues  must  be  in  such 
enormous  doses  that  the  fighting 
lymphocytes  will  be  destroyed 
and  the  resistance  to  the  malig- 
nancy diminished.  Morson  (7) 
declares  that  the  action  of  radia- 
tion in  destroying  bacteria  is  neu- 
tralized by  the  harm  it  does  the 
leucocytes,  and  that  the  spread  of 
a  growth  is  hastened  by  radium 
if  sepsis  is  introduced. 

The  problem  of  radiation  in 
the  presence  of  sepsis  becomes 
extremely  embarrassing  when  we 
contemplate  the  inoperable  ma- 
lignant conditions  of  the  pros- 
tate, anus,  uterus,  mouth  and 
jaws  that  are  being  presented  for 
radiation  treatment  as  a  last  re- 
sort. Practically  nothing  is  ac- 
complished unless  the  infection  is 
controlled.  It  must  always  be  re- 
membered that  it  is  the  patient 
we  are  treating  and  not  the  ma- 
lignancy. Too  much  attention  to 
the  malignant  tissue  and  too  lit- 
tle attention  to  the  patient  will 
not  produce  results. 

Inasmuch  as  we  have  listed  in 
an  early  paragraph,  the  tried  and 
successful  field  of  superficial 
therapy,  it  may  be  well  to  include 
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an  estimation  of  roentgen  values 
in  the  deeper  tissues,  with  both 
benign  and  malignant  conditions. 
To  this  will  be  added  the  analysis 
of  Finzi  with  regard  to  the  ir- 
radiation of  individual  tumor 
types. 

The  tissues  and  their  peculiar 
diseases  which  are  amenable  to 
radiotherapy  may  be  grouped  un- 
der headings  as  follows : 

1.  Tegumentor.  2.  Lymphatic. 
3.    Alimentary.    4.  Gynaecologic. 

The  Tegiimentary  System  is  sub- 
divided as  follows: 

(a)  Metabolic  Diseases — Acne  Vul- 
garis, Eczema,  Psoriasis. 

(b)  Benign  Growths — Keloids  and 
Warts. 

(c)  Cancerous  and  Pre-Cancerous 
Lesions — Keratoses,  Epithelio- 
mata,  Rodent  Ulcer  and  Sarco- 
mata. 

(d)  Parasitic  and  Infectious  Dis- 
eases— Tinea  Sycosis  and  Fa- 
vus,  Carbuncles,  Furuncles, 
Hair  Follicle  Infections. 

2 —  The  Lymphatic  System: 
Tonsils,  Exopthalmic  and  Toxic 
Goitres,  Enlarged  Thymus,  Tuber- 
cular and  Chronic  Inflammatory 
Adenitis,  the  Leukemias,  Lympho- 
scarcomata,  Glandular  Sarcomata. 

3 —  Alimentary  System: 
Leukoplakia,    Labial    Cancer  and 
Cancer  of  the  Mouth,  Oesaphageal 
Cancer,  Rectal  Cancer. 

A — Gynaecologic  Conditions: 

Mennorrhagia    and  Metrorrhagia, 
Fibroids,      Ovarian  Papillomata, 
Cancer  of  the  Cervix  and  Inoper- 
able Pelvic  Cancer. 
Finzi  (8)  has  outlined  recently  the 

forms  of  tumors  for  which  radiation 

should  be  used,  as  follows: 

1 —  Growths  to  be  treated  by  radiation 
in  preference  to  surgery:  Lympho- 
sarcoma and  Rodent  Ulcer. 

2 —  Optional  for  Radiation  or  Surgery: 
Endothelioma,  Epithelioma  of  skin 
and  lip,  Non-infiltrating  epitheli- 
oma of  tongue  or  palate,  Cancer  of 
the  body  of  the  uterus,  Epitheli- 
oma of  the  penis. 

3 —  Surgery  to  be  preferred,  but  pro- 
phylactic radiation  demanded:  Can- 
cer of  the  breast,  rectum,  ovary, 
tonsil,    cervix,    floor    of  mouth, 
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pharynx  and  anus.  Spindle  cell 
sarcoma,  alveolar  sarcoma,  melan- 
otic sarcoma,  hypernephroma  and 
glioma. 

4 —  Radiation  contra-indicated  in: 
Epithelioma  of  the  tongue  of  in- 
filtrating type  and  Epithelioma  of 
the  vulva. 

5 —  Benign  Tumors  to  be  treated  by 
Radiation : 

Angiomata,  Lymphangiomata,  Ke- 
loids, Fibromyomata  of  uterus  af- 
ter age  of  38,  Papillomata  (warts 
and  corns),  Exopthalmic  goitre. 

The  first  of  these  classifications 
is  distinctly  anatomical  and  that 
of  Finzi  is  pathological.  Un- 
doubtedly, a  more  thorough  un- 
derstanding of  Finzi's  ideas 
would  reveal  his  reason  for  plac- 
ing cancer  of  the  fundus  uteri  in 
the  optional  class,  and  cancer  of 
the  cervix  in  the  surgical  class. 
We  would  turn  this  around  and 
place  cancer  of  the  fundus  in  the 
operable  class  without  argument 
because  there  is  slow  invasion  of 
the  lymphatics  and  adnexa  and  it 
is  possible  to  take  out  the  growth 
entirely.  While  in  cervical  can- 
cer the  patient  has  already  suf- 
fered the  extension  of  the  malig- 
nancy into  the  lymphatics  and  the 
vaginal  vault  and  complete  exci- 
sion is  no  longer  possible. 

The  surgical  clinics  themselves 
are  proving  the  values  of  radia- 
tion therapy  in  cervical  carci- 
noma. Competent  surgeons  who 
also  possess  radium  are  slowly 
but  surely  learning  to  depend 
upon  this  newer  therapy  in  malig- 
nancies which  cannot  be  totally 
and  completely  ablated  by  the 
knife.  It  does  little  if  any  good 
to  remove  portions  of  malignant 
tumors. 
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Again,  contrary  to  Finzi,  we 
would  place  cancer  of  the  penis 
in  the  4th  list  as  being  not  avail- 
able for  radiation.  We  have 
never  been  able  to  do  any  good 
for  cancer  of  the  vulva  or  the 
penis  by  radiotherapy. 

Tt  is  noticeable  that  both  the 
anatomical  and  pathological  list- 
ings place  tumors  of  the  lym- 
phatic structures  in  the  radiation 
class.  Undoubtedly  this  is  the 
most  easily  influenced  tissue  in 
the  body.  It  is  not  surprising 
that  the  radiation  attack  upon 
tonsils  has  sprung  into  promi- 
nence. Among  the  uninitiated 
there  is  a  belief  that  the  x-ray 
affects  the  bacterial  infection  in 
the  tonsil  but  this  is  not  a  pri- 
mary effect  of  radiation.  Rather 
does  that  radiation  produce  a 
shrinking  in  the  lymphatic  ton- 
sillar tissues  and  thusly  the  in- 
fection within  the  crypts  is  ex- 
pressed as   these   shrink.  This 


method  of  treating  tonsils  will 
probably  only  be  an  incident  in 
the  career  of  roentgen  therapy  in 
spite  of  its  value  and  ease  of 
accomplishment.  It  immediately 
engages  the  opposition  of  a  well- 
entrenched  specialty.  Further- 
more, the  removal  of  tonsils  is 
not  difficult  or  dangerous.  These 
are  not  sufficient  arguments 
against  radiation  but  they  are 
efficient  from  the  standpoint  of 
the  laryngologist. 
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A  Study  of  Eighteen  Cases  of  Epithelioma  of  the  Penis 

B.  F.  Schreiner,  M.  P.,  F.  A.  C.  S.,  and  L.  C.  Kress,  M.  D. 
Buffalo,  New  York. 


f\UR  reason  for  reporting 
these  cases  at  this  time  is, 
first  of  all  to  present  a  new 
thought  in  the  treatment  of 
epithelioma  of  the  penis,  that  is 
the  use  of  unfiltered  x-ray,  in  the 
hope  that  the  knowledge  gained 
by  us  in  this  particular  field  can 
become  more  widespread,  and  ap- 
plied by  many  radiotherapeutists 
to  establish  the  absolute  value  of 
this  method  of  procedure. 

Cancer  of  the  penis  is  one  of 
the  oldest  known  neoplasms.  Ref- 
erences were  made  to  this  lesion 
by  the  early  physicians,  especially 
Celsus,  Saporta,  Hildanus,  and 
Roland,  who  described  tumors  of 
the  penis  and  methods  of  opera- 
tion, for  this  condition. 

This  disease  is  more  prevalent 
than  one  would  suppose.  Various 
observers  (Paget,  Billroth,  and 
others),  have  shown  it  to  com- 
prise i  to  3%  of  all  cancer  cases 
occurring  in  the  male. 

Cancer  of  the  penis  occurs 
more  frequently  in  the  qth,  6th, 
and  7th  decades  (C.  Kaufmann). 
One  case  has  been  described  in  a 
young  man  of  18,  and  several 
cases  between  the  ages  of  20  and 
30.  Among  our  eighteen  cases 
there  was  one  aged  29,  two  in 


the  thirties,  five  in  the  forties, 
five  in  the  fifties,  four  in  the  six- 
ties, and  one  in  the  seventies. 
Of  these,  fourteen  were  married 
and  four  single. 

Phimosis  has  frequently  been 
given  as  being  a  predisposing 
cause.  Thomson  describes  a 
catarrhal  balanitis  occurring  with 
phimosis,  which  lead  to  desquam- 
ation of  epithelium  and  later  a 
hypertrophy  of  the  epithelial  cells 
with  overgrowth  of  the  subepithe- 
lial connective  tissue,  to  which 
Schuchardt  gave  the  name,  psori- 
asis preputialis.  It  is  a  signifi- 
cant fact  of  importance  in  thi? 
connection  that  there  has  been  no 
authentic  case  of  cancer  of  the 
penis  observed  among  the  Jews 
or  the  Mohammedans,  who  prac- 
tice circumcision  (Winiwarter). 
Czerny  had  been  so  impressed  by 
these  facts  that  he  practiced  cir- 
cumcision as  a  prophylactic 
measure.  Among  our  eighteen 
cases  there  was  a  marked  phim- 
osis present  only  four  times. 

Syphilitic  scars  or  venerea' 
warts  have  been  frequently  re- 
corded as  etiological  factors.  In 
three  of  our  cases,  the  Wasser- 
mann  test  was  positive;  fifteen 
were  negative,  but  of  these  two 
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gave  a  history  of  having  had 
syphilis. 

Trauma  due  to  circumcision 
has  been  recorded  in  the  history 
of  at  least  one  of  our  cases. 
There  is  a  history  of  a  warty 
growth  appearing  in  the  line  of 
incision  after  operation  for  phim- 
osis, which  in  the  course  of  a 
year  was  definitely  shown  to  be 
a  malignant  tumor.  In  one  case 
there  was  a  distinct  history  of 
trauma.  This  man,  aged  70,  re- 
ceived an  injury  on  the  glans 
penis  by  being  struck  by  the 
handle  of  a  plow.  Eight  months 
after  he  had  an  epithelioma  which 
was  confirmed  by  section. 

References  have  been  made  to 
the  possibility  of  the  transplanta- 
tion of  epithelioma  by  contact 
•with  malignant  disease  of  the 
cervix.  This  is  not  borne  out  by 
observation  because  cancer  of  the 
penis  of  men  whose  wives  suf- 
fered from  cervical  cancer  is  not 
more  frequent  than  in  those 
whose  wives  are  free  from  the 
condition.  Among  our  cases 
there  was  only  one  man  who  gave 
a  history  of  his  wife  having  died 
from  epithelioma  of  the  cervix. 

In  the  diagnosis  of  epithelioma 
of  the  penis  we  must  take  into 
consideration  the  possibilities  of 
syphilis  and  venereal  warts.  Early 
epithelioma  of  the  penis  may  be 
regarded  as  a  simple  wart  or 
eroded  papule  (Partsch  and  Win- 
iwarter), which  is  described  as 
being  more  dense  and  pearly  than 
a  chancre,  or  as  a  smooth  lump 
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or  thickening  of  the  epithelium. 
During  this  stage  there  is  little 
or  no  pain.  As  the  disease  pro- 
gresses there  is  marked  papillary 
or  warty  growth  which  soon  be- 
gins to  ulcerate,  becomes  cracked, 
infected,  and  suppurates.  We 
have  come  to  believe  that  all  pa- 
pillary growths  on  the  glans  penis 
are  potentially  malignant. 

As  a  rule,  local  extension  oc- 
curs relatively  late,  but  eventually 
there  is  invasion  of  the  lymph 
channels.  The  superficial  ves- 
sels drain  into  the  inguinal  nodes, 
or  invasion  may  be  along  the 
deep  lymphatics  of  the  urethra 
or  dorsal  vein  of  the  penis,  into 
the  pelvic  nodes.  The  inguinal 
nodes  are  involved  in  the  ma- 
jority of  the  cases  when  first 
seen  (Kaufmann),  and  in  over 
7^%  of  these  cases  it  is  bilateral 
(Martin).  In  some  of  the  cases 
the  inguinal  nodes  are  markedly 
enlarged  due  to  infection  rather 
than  metastases.  This  was  proven 
by  Kiittner  and  bears  out  what 
we  have  observed  in  some  of  our 
cases. 

It  is  possible,  as  study  has 
shown  (Kiittner)  that  metastases 
may  spread  to  the  internal  or- 
gans without  involvement  of  the 
inguinal  nodes.  These  metas- 
tases may  occur  in  the  liver  or 
other  internal  organs.  Rarely  the 
disease  is  implanted  by  contact 
to  the  scrotum  or  skin  of  the 
thighs. 

The  most  common  site  for 
epithelioma  of  the  penis  is  on 
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the  glans  (Barney — 69%);  four- 
teen of  our  cases  were  in  this  lo- 
cation, and  four  were  on  the  pre- 
puce. 

These  growths  are  either  of 
the  papillary  type,  especially  on 
the  glans  penis,  or  the  infiltrating 
epithelioma  which  is  the  usual 
type  found  on  the  prepuce 
(  Partsch).  The  histological  struc- 
ture of  epithelioma  of  the  penis 
shows  numerous  pearls  and  horn- 
ifications,  which  are  also  well 
marked  in  the  metastases  that  oc- 
cur in  this  disease. 


before  reaching  the  critical  con- 
dition. Cases  have  been  known 
to  live  eleven  years  without  op- 
eration. The  gross  mortality  is 
estimated  about  32%  Fifteen 
per  cent  of  the  cases  develop  vis- 
ceral metastases.  All  types  of 
cases  give  a  38%  recovery  by 
surgical  methods  (?).  Recur- 
rences are  usually  observed  dur- 
ing the  first  year.  A  few  occur 
from  one  to  five  years  and  an 
occasional  case  has  been  observed 
which  recurred  after  eight  years. 
In  this  series  the  duration  of 


Figure  1 — 

Before  treatment,  May  15,  191S. 

There  were  two  cases  of  ma- 
lignant papilloma.  In  these  there 
was  marked  surface  proliferation 
with  little  tendency  to  infiltra- 
tion or  metastasis.  Thick  layers 
of  irregular  epithelial  cells  show- 
ing numerous  mitotic  figures,  ar- 
range themselves  upon  a  delicate 
framework  of  connective  tissue. 
This  type  is  comparatively  be- 
nign. 

The  course  of  the  disease  is 
usually  relatively  slow  (Barney) 


Case  No.  1 
After  treatment,  June  10, 


1921. 


the  lesions,  before  treatment  was 
instituted,  varied  from  six 
months  to  two  years.  Six  cases 
were  far  advanced  and  showed 
definite  metastases.  Of  these 
three  were  operated  upon.  All 
in  this  group  died.  Twelve  cases 
on  admission  had  distinct  pal- 
pable nodes  in  the  groins;  five  of 
these  were  operated  upon  but 
showed  no  histological  evidence 
of  metastases  in  the  lymph 
nodes.    These  cases  are  still  un- 
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der  observation.  One  case  was 
treated  by  radical  operation  fol- 
lowed by  radium,  in  which  there 
were  definite  metastases  in  the 
groins.  The  disease  recurred  and 
the  patient  died  eleven  months 
afterwards.  Radium  alone  was 
used  in  one  case  which  was  far 
advanced  showing  extensive  in- 
volvement of  both  groins.  Treat- 
ment was  of  no  avail. 

Three  cases  were  treated  by 
x-ray  followed  by  radical  opera- 
tion, which  consisted  of  amputa- 
tion of  the  penis,  removal  of  the 


metastases  in  both  groins.  Treat- 
ment was  discontinued,  unim- 
proved. In  the  other  cases,  the 
lesion  on  the  penis  which  was  ex- 
tensive, was  treated  with  unfil- 
tered  x-ray  in  three  sittings  in 
the  course  of  six  weeks  with 
twice  the  erythema  dose  each 
time.  On  account  of  enlarged 
lymph  nodes  the  groins  were 
packed  with  radium  filtered 
through  .5  mm.  of  silver,  1  mm. 
of  lead,  1  mm.  of  aluminum,  1 
cm.  of  rubber,  at  a  distance  of 
6  cm.,  each  groin  receiving  9700 
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Figure  2— 

Primary  epithelioma  of  the  penis,  hefore  t 

testicles  and  scrotum,  removal  of 
all  lymph-bearing  tissue  in  both 
groins,  and  transplanting  the 
urethra  in  the  perineum.  There 
were  no  metastases  found  in  the 
lymph  nodes  in  the  groins.  All 
three  cases  are  alive  and  well  af- 
ter four  years,  three  years,  and 
two  years.  (Photographs,  Case 
No.  i). 

X-ray  and  radium  treatment 
Was  used  in  two  cases.  One  case 
was  far  advanced  with  defiinte 
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-Case  No.  2 

reatment.  Eighteen  months  after  treatment 

millicurie  hours.  The  patient  is 
alive  and  well  six  months  after 
treatment. 

X-ray  with  conservative  oper- 
ation was  used  in  two  cases.  Op- 
eration consisted  of  amputation 
of  part  of  the  penis  and  removal 
of  lymph  nodes  in  both  groins. 
One  is  alive  and  well  two  and  a 
half  years  after  the  treatment. 
There  were  no  metastases  found 
in  the  groin  in  this  case.  The 
other  man  died  one  year  after 
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treatment  from  recurrence  of 
the  disease,  but  in  this  case  there 
was  definite  metastatic  involve- 
ment of  the  lymph  nodes  in  each 
groin. 

Six  cases  were  treated  with 
x-ray  alone.  One  discontinued 
treatment.  One  case  is  alive  and 
well  one  and  a  half  year  after 
treatment.  Fig.  No.  2.  One  is 
alive  and  well  six  years  after 
fractional  doses  of  unfiltered 
x-ray.  This  last  patient  had  a 
very  small  lesion  on  the  glans 
penis.     Three  others  are  about 


but  also  the  areas  into  which  the 
lymph  channels  drain.  It  would 
seem  that  the  ideal  treatment 
would  be  filtered  x-ray  treatment 
of  both  groins,  and  unfiltered 
x-ray  of  from  two  to  three  times 
the  erythema  dose  on  the  local 
lesion. 

Where  there  is  definite  lym- 
phatic involvement  in  the  groins, 
large  radium  packs  supplemented 
by  operation,  or  the  implantation 
of  emanation,  or  operation  and 
unfiltered  x-ray  of  the  open 
wound  is  indicated. 


Figure  3 — 1 
Before  treatment,  January,  192: 

healed,  but  are  very  recent  cases. 
(Fig.  No.  3).  One  case  which 
was  treated  with  filtered  doses 
of  x-ray  was  well  when  last  seen, 
but  has  not  been  heard  from  in 
two  years. 

From  the  analysis  of  these 
cases  it  would  seem  that  when 
the  disease  is  local  a  cure  can  be 
effected  by  treatment  of  the  le- 
sion with  unfiltered  x-ray.  It, 
however,  is  not  only  neeessary 
to  have  in  mind  the  local  lesion, 


ase  No.  3 

After  treatment,  June,  1921. 

The  method  most  used  in  x-ray 
treatment  of  these  cases  was  10 
milliamperes,  90,000  volts,  no 
filter,  at  a  distance  of  20  cm. 
The  time  varied  from  five  to  six 
minutes  which  was  approximately 
two  to  three  times  the  erythema 
dose. 

Conclusions 

First — Cancer  of  the  penis  can 
be  healed  with  unfiltered  x-ray. 

Second — X-ray  treatment  of 
the   lesion    followed   by  radical 
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operation,  has  resulted  in  the 
healing  of  three  cases  which  have 
remained  well  for  two,  three, 
and  four  years. 

Third — Where  definite  metas- 
tases are  shown  in  the  lymph- 
bearing  tissue  results  of  treat- 
ment have  been  only  palliative  or 
ineffective. 

Fourth — It  is  expected  by  im- 
proved technique,  and  the  earlier 
recognition  and  institution  of 
treatment,  that  more  cases  of 
cancer  of  the  penis  can  be  healed. 

Fifth — The  implantation  of 
small  doses  of  emanation,  supple- 
mented by  large  packs,  will  prove 


of  value  in  those  cases  which 
have  already  metastasized  in  the 
lymph  nodes. 

References. 

Barney:  Mass.  General  Hospital  Re- 
port, 1908,  11,  275. 
Czerny:   Brun's  Beitr.  z.   Klin.  Chir. 

XXV,  243. 
Ewing:  Neoplastic  Diseases  1918,  844. 
Kaufmann,  C. :  Deutsche  Zeitschr.  f. 

Chir.  L,  163. 
Kuttner:   Arch.   f.   Klin.   Chir.  1899, 

LIX,  181. 
Kuttner:  Brun's  Beitr.  z.  Klin.  Chir., 

1900,  XXVI,  1. 
Martin:  J.  Cut.  Dis.  1895,  13. 
Schuchardt:  Volkmann's  Samml,  Klin. 

Vortr.,  1885,  257. 
Thomson:  Brit.  M.  J.,  1897,  11,  1841. 
Wolff,  J.:  Die  Lehre  von  der  Kreb- 

skrankheit,  1911,  Vol  II,  p.  1007- 

1008. 


Page  Thirty-six 


The  Importance  of  an  X-Ray  Study  of  the  Spine  Following  Injury 

H  Winnett  Orr,  M.  D.,  F.  A.  C.  S. 
Lincoln,  Nebraska. 


/"PHE  patient  with  a  spine  in- 
jury  wants  two  things.  He 
wants  a  diagnosis  and  he  wants 
treatment.  I  have  seen  a  good 
many  medical  reports  on  patients 
who  have  had  industrial  acci- 
dents to  the  spine  in  which  the 
statement  is  made,  "There  is  no 
objective  evidence  of  injury."  In 
a  few  instances,  such  patients 
have  told  me  that  they  were  not 
even  stripped  for  examination. 
Careful  x-ray  in  such  cases  is  the 
exception  rather  than  the  rule. 

The  examiner  must  first  con- 
sider the  objective  signs.  If  the 
patient  says  he  has  pain,  there 
are  many  possibilities  of  deciding 
whether  or  not  his  statement  is 
correct.  One  may  look  for  bone 
deformity  kyphus,  flattening  of 
the  lumbar  curve,  etc.  There  may 
be  a  limp,  list  of  the  trunk  to  one 
side  or  the  other,  difficulty  in  get- 
ting up  and  down  and  consistent 
tenderness  to  pressure.  There 
may  be  even  diagnostic  disturb- 
ance of  protopathic  or  epicritic 
sensation — or  both.  All  of  these 
points  and  the  x-ray  must  be 
taken  into  account  in  deciding  for 
or  against  an  inflammatory  or 
traumatic  spine  lesion. 

Moreover,  it  is  necessary  to 
consider  the  character  of  symp- 
toms likely  to  be  present  imme- 
diately after  or  late  following  a 


traumatism  to  the  spine.  A  diag- 
nosis which  is  not  made  early 
may  be  more  difficult  to  make  but 
very  important  later  on.  This  is 
especially  true  if  a  suit  for  dam- 
ages is  contemplated  or  in  prog- 
ress. 

It  is  well  known  that  a  great 
many  spine  fractures  are  not 
diagnosed  at  all  at  the  time  they 
occur.  Sometimes  they  are  not 
recognized  until  many  months  of 
disability  have  gone  by. 

Two  x-ray  plates  recently  seen 
gave  a  diagnosis  of  fracture  in 
the  cervical  region,  in  the  third 
week  after  injury. 

This  man,  eight  months  after 
injury,  has  bony  union  in  bad 
position,  his  head  is  in  a  wry 
neck  position  and  he  is  still  classi- 
fied as  50%  disabled.  He  has 
never  worn  an  efficient  head  or 
neck  support  of  any  kind. 

Spine  or  sacroiliac  injury, 
whether  fracture  or  strain,  calls 
first  for  immediate  reposition. 
The  parts  should  be  restored  at 
once  to  normal  relationship  or  as 
nearly  so  as  possible.  Then  an 
efficient  device  for  maintaining 
correct  position  and  for  immobil- 
ization must  be  put  on  and  worn 
until  sound  healing  has  occurred. 

In  injuries  to  the  cervical  re- 
gion, the  trunk  and  head  must 
be   fixed.     In  the  lumbar  and 
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Fig.  Xo.  1. — Anterior-posterior  view 
of  lumbar  spine,  showing  area  of 
bone  destruction  on  the  right  half 
of  the  body  of  one  of  the  lumbar 
vertebra. 


sacroiliac  region  one  must  im- 
mobilize one  or  both  limbs  with 
the  trunk.  In  the  dorsal  region 
unless  very  high  up  an  efficient 
spine  brace  or  packet  will  do.  In 
my  own  work,  plaster  paris  is 
preferred. 

In  making  the  x-ray  examina- 
tion, it  is  important  to  bear  in 
mind  that  the  same  rule  applies 
to  the  spine  as  to  the  other  bone 
and  joint  injuries,  namely :  a 
plate  should  be  made  in  both  the 
antero-posterior  and  lateral  planes. 
This  point  and  the  importance  of 
late  diagnosis,  are  brought  out  in 
the  case  of  which  plates  are 
shown  here.    (Figs.  1-2). 

This  patient,  a  young  man, 
hurt  his  back  three  years  ago. 
He  has  had  some  back  disability 
ever  since.    At  times,  it  is  much 
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more  severe.  He  had  attacks 
with  severe  pain  in  July  and  No- 
vember, 1920.  Upon  the  latter 
occasion  x-ray  examination  by 
Dr.  Roscoe  L.  Smith  showed  the 
lesion  to  be  a  destructive  one  of 
the  third  lumbar  vertebra.  Until 
that  time,  the  patient  had  at  no 
time  during  nearly  three  years 
had  a  proper  diagnosis.  In  fact, 
it  had  been  suggested  on  several 
occasions  that  there  was  really 
nothing  the  matter  with  his  back. 
In  November  he  was  put  to  bed 
and  within  ten  days  was  free 
from  pain.  Late  in  November, 
1920,  a  bone  transplant  was  put 
in  extending  from  the  first  lum- 
bar vertebra  into  the  sacrum 
(Albee  method).  He  is  progress- 
ing steadily  toward  recovery. 
His  back  is  entirely  free  from 
pain,  he  is  gaining  weight  and 
will  get  entirely  well  as  a  result  of 


Fig.  Xo.  2. — Lateral  view  of  the 
same  case,  showing  the  destruction 
to  be  located  in  the  anterior  portion 
of  the  right  half  of  the  lumbar 
vertebra. 
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ideal  (in  this  case  surgical)  im- 
mobilization of  the  spine. 

Fixation  of  the  spine — that  is, 
jacket  or  brace — must  be  con- 
tinued for  a  fairly  long  time. 
Eight  to  twelve  weeks  time  is 
usually  necessary  to  get  sound 
healing.  In  injuries  that  are  at  all 
severe  a  spine  brace  (Ridlon  or 
Taylor  pattern)  should  be  worn 
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for  several  months  even  after  the 
patient  seems  to  be  well. 

In  a  few  words,  this  paper  is 
a  plea  for  early  accurate  diag- 
nosis of  spine  injuries  or  of  dis- 
ease sequelae,  in  which  the  radio- 
gram is  so  important  a  factor  and 
for  early  efficient  treatment  to 
which  the  radiologist  can  often 
point  the  wTay. 
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The  Spirit  of  1922 

CERTAIN  fundamental  things  are 
absolutely  essential  if  Radiology 
is  to  enjoy  a  broadened  influence,  and 
ultimately  succeed  in  any  large  meas- 
ure as  a  scientific  agent  serving  the 
public  welfare. 

Such  a  statement  may  sound  a  trifle 
abstruse.  But  the  time  has  come 
when  that  man  or  body  of  men  seek- 
ing to  attain  the  fulness  of  his  or 
its  heritage  as  an  integrated  part  of 
the  medical  profession,  a  heritage,  if 
you  please,  whose  chain  of  succession 
depends  entirely  on  human  service, 
must  observe  in  the  present  flux  un- 
precedented opportunity  for  extended 
scientific  inquiry;  must  inevitably  feel 
that  there  is  just  cause  for  hope  of 
renewed  vigor  in  the  present  demand 
for  a  restatement  of  those  purposes 
for  which  they  stand  committed — pur- 
poses which  somehow  must  be  made 
big  enough  at  base  to  include  all  men 
everywhere,  and  at  once  bear  unmis- 
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takable  evidence  of  direct  individual 
contact  and  benefit. 

That  kind  of  a  program  does  not 
constitute  an  easy  job  either  in  the 
making  or  in  the  consummation.  But 
the  fact  is,  during  the  past  couple  of 
years  most  men  have  learned  pretty 
thoroughly  how  to  measure  the  value 
of  scientific  undertakings,  especially 
where  their  own  personal  interests 
are  involved:  they  have  come  to  be- 
lieve that  they  have  a  right  to  demand 
the  achievement  of  those  scientific 
things  which  enhance  individual  well- 
being  and  comfort  that  thereby  the 
public  health  may  be  assured. 

With  this  knowledge  has  come  a 
peculiar  ability  to  strip  the  profes- 
sional man  bare,  to  burrow  clear 
through  every  pretension  for  the  pur- 
pose of  finding  out  exactly,  once  and 
for  all,  whether  that  prehension  is 
grounded  in  fact  and  fortified  by 
truth,  and  then,  mercilessly,  to  leave 
him  who  professes  the  thing  standing 
to  defend  himself  against  the  world 
or  falling  under  the  scourge  of  public 
obloquy,  according  to  the  measure  of 
individual  value  in  those  things  done, 
or  the  public  importance  of  those 
things  left  undone. 

It  makes  no  particular  difference 
that  such  a  procedure  is  more  or  less 
arbitrary,  nor  that  it  fails  to  take  ac- 
count of  the  manifold  details  which 
must  be  explored,  understood,  and  co- 
ordinated into  a  common  plan  before 
the  scientific  man  can  be  sure  the 
thing  which  he  aspires  to  accomplish 
is  at  all  possible  of  achievement,  or 
that  once  achieved,  it  will  be  suscep- 
tible of  reduction  to  the  public  good. 

There  is  plenty  of  evidence  of  the 
fact  that  the  test  of  the  common  weal, 
as  thus  ruthlessly  portrayed,  has 
thrown  its  mighty  arm  across  the 
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path  of  nearly  all  business  men  these 
past  few  years.  Some  have  fallen  be- 
fore its  vigorous  push;  others  have 
been  exalted  and  proclaimed  the  peo- 
ple's fortunate  own.  And  judging 
from  the  indications  which  are  the 
outcroppings  of  public  opinion,  the 
probabilities  are  that  the  same  rules 
of  conduct  will  be  applied  to  profes- 
sional life  with  unbounded  vigor  dur- 
ing the  coming  year.  People  must 
have  a  fetish  to  worship,  a  cause  to 
pursue — and  the  medical  profession 
seems  to  present  that  happy  combina- 
tion of  both  which  holds  tremendous 
possibilities.  That  is  why  1922  will 
see  actual  deeds  catalogued  and  ap- 
praised, aspirations  submitted  to  the 
crucible  of  public  opinion — and 
through  the  whole  galaxy  of  human 
readjustments  will  reverberate  a  se- 
ductive clamor  for  professionally  sci- 
entific men  whose  creed  is  "I  can, 
and  I  will,"  whose  prayer  is  "I  have, 
and  I  must." 

Men  who  would  hold  fast  to  prin- 
ciple will  have  to  chart  a  course  in 
advance  and  adhere  strictly  to  facts. 
That  is  especially  true  of  the  medical 
profession,  for  there  is  an  increasing 
purpose  coursing  through  its  veins. 
Radiology,  simply  because  it  is  a 
branch  or  specialty  of  medicine,  is  not 
exempt.  On  the  contrary,  its  latent 
possibilities,  only  the  most  meagre  of 
which  have  been  discovered  and  ap- 
plied, clearly  indicate  that  it  may  not 
with  impunity  trust  its  future  to  any 
haphazard  program.  The  expanding 
horizon  of  preventive  and  curative 
medicine  holds  an  inner  urge  whose 
intelligent  application  to  the  develop- 
ment of  the  science  of  x-rays,  radium, 
and  electro-therapeutics  is  vital.  The 
Divine  purpose  of  Radiology  must  be 
studied  and  charted,  its  principles 
and  factors  laboriously  selected  and 
explained,  and  the  correlated  expres- 
sion of  the  whole  placed  in  the  hands 
of  those  men  best  fitted  for  the  task. 

The  future  holds  a  cross  for  every 


man.  It  is  futile  to  play  with  words 
against  the  hope  that  the  demand 
for  a  new  vigor  in  professional  life 
may  be  averted  or  stayed.  It  is  idle 
to  contend  that  the  medical  profes- 
sion is  sufficient  unto  itself,  or  that 
it  proceeds  on  a  high  level  of  pro- 
fessional and  scientific  attainment 
where  economic  law  or  social  neces- 
sity can  command  neither  respect  nor 
obedience.  The  fact  is,  professional 
men  have  for  many  years  been  telling 
other  people  how  to  live,  and  they 
now  find  themselves  in  that  anoma- 
lous position  where  they  have  to 
prove  their  points  by  first-hand  ap- 
plication of  their  own  theories  in 
order  to  demonstrate  beyond  per- 
adventure  that  they  speak  with  au- 
thority. 

This  does  not  present  a  situation 
altogether  pleasing  in  prospect.  But 
the  evasion  of  duty  or  facts  is  not  in 
the  code  of  the  medical  man.  Partic- 
ularly is  this  true  of  the  Radiologist 
who  deals  in  tangible  things,  and 
whose  shibboleth  per  se  is  certain  dis- 
covery of  cause  followed  by  treatment 
based  on  known  facts. 

Thus  Radiologists  will  not  be  per- 
mitted to  remain  content  in  their  ado- 
lescence. They  will  be  constantly  re- 
minded that  facts  are  the  yardstick 
by  which  their  professional  intent  and 
worth  are  to  be  measured  as  a  scien- 
tific agent  in  social  life. 

It  seems  but  the  part  of  wisdom, 
therefore,  to  try  to  set  up  some  pre- 
liminary working  plan.  It  is  under- 
stood, of  course,  that  such  a  working 
plan  will  have  to  provide  sufficient 
latitude  for  individual  vitality  and  in- 
itiative if  it  is  expected  to  focus  the 
activities  of  The  Radiological  Society 
of  North  America  on  the  larger 
phases  of  future  effort  and  achieve- 
ment. It  will  have  to  be  big  enough, 
broad  enough,  to  coordinate  the  ef- 
forts of  Radiologists  everywhere  with 
the  needs  and  desires  of  the  medical 
profession.    And  it  will  have  to  com- 
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mand  the  admiration  and  respect  of 
the  members  of  this  society  by  its 
preeminent  purpose  to  unerringly  set 
up  those  sign  posts'  whose  inscrip- 
tions must  be  read  and  observed  as 
Radiologists  proceed  in  the  perform- 
ance of  their  duties  in  the  stirring 
march  of  events.  Briefly,  that  pro- 
gram will  have  to  underwrite  the  in- 
telligent development  of  the  science 
of  x-rays  according  to  the  specific 
needs  of  the  whole  people  in  conform- 
ity with  those  profound  truths  which 
Radiologists  have  already  come  to 
recognize  as  the  bulwarks  of  their 
profession. 

One  must  approach  such  a  problem 
in  deep  humility.  The  responsibili- 
ties are  so  great,  the  opportunities  it 
offers  so  vast,  that  any  man  who  sets 
himself  this  task  must  seem  over- 
bold. He  is  sure  to  learn  that  words 
and  figures  of  speech  are  inept  and 
weak.  He  must  perforce  offer  in  de- 
fense of  a  feeble  intellect  an  un- 
quenchable zeal  for  professional 
achievement,  a  zeal  whose  vigor  must 
be  expended  in  an  ever-widening  cir- 
cle of  service  by  a  profession  whose 
Alpha  and  Omega  are  life  and  death 
in  the  raw. 

These  are  the  thoughts  which  trou- 
ble the  minds  of  the  outgoing  as  well 
as  the  incoming  officers.  Thty  know 
that  in  theory  it  is  their  duty  to  bring 
to  the  society  membership  some  mess- 
age of  hope,  of  good  counsel,  and  of 
infinite  wisdom,  to  the  end  that  the 
individual  units  of  membership  may 
go  forward  in  the  fulfilment  of  f-heir 
professional  obligations  as  a  cohesive 
scientific  precursor  of  physical  and 
mental  betterment  in  the  composite 
social  structure.  But  those  same  offi- 
cers know,  also,  that  such  a  spirit  and 
unity  of  purpose  cannot  be  invoked 
save  in  support  of  some  program 
which  is  rooted  in  the  Divine  scheme 
of  things,  and  which  by  its  eminent 
practicability  impresses  each  and 
every  member  with  his  individual  re- 


sponsibility and  at  the  same  time 
holds  out  some  assurance  of  personal 
benefit. 

To  provide  such  a  program  is  the 
duty  of  the  offcers.  It  is  the  only 
way  in  which  they  can  toll  off  that 
earnest  of  good  faith  and  thoughtful- 
ness  and  sincerity  of  purpose  which 
is  bound  up  with  the  performance  of 
their  duties.  It  is  the  price  they  must 
pay  for  their  preferment  in  being 
clothed  with  the  highest  honors  it  is 
in  the  power  of  this  organization  to 
bestow. 

In  order,  therefore,  that  there  may 
be  neither  deliberate  nor  unwitting 
evasion  of  duty,  the  following  sug- 
gested activities  are  submitted  for 
the  earnest  consideration  of  the  so- 
ciety membership.  What  is  said  is 
neither  final  nor  conclusive.  Rather, 
what  is  written  is  written  for  the  pur- 
pose of  stimulating  discussion,  inspir- 
ing individual  thought,  and  laying  the 
foundation  for  collective  activity.  It 
is  hoped  that  as  a  natural  conse- 
quence a  program  may  be  adopted  at 
the  annual  meeting  which  will  seek 
the  achievement  of  those  permanent 
things  which  are  accepted  by  all  men 
as  evidence  of  righteous  intent  and 
irrevocable  fealty  of  purpose. 

Exemplification  of  the  ideals  which 
this  organization  has  forged  into  its 
Magna  Charta  requires  that  the  so- 
ciety members  individually  and  col- 
lectively shall  provide  the  flesh  and 
blood  which  will  stimulate  scientific 
achievement,  quicken  the  conscience 
of  the  world  by  magnificent  and  mag- 
nanimous social  service,  and  firmly 
entrench  the  science  of  Radiology  in 
the  confidence  and  respect  of  all  the 
medical  fraternity  and  the  public  at 
large. 

These  are  not  empty  words.  They 
throb  with  the  half  uttered  demands 
of  thousands  of  honest  and  honorable 
practitioners  who  do  not  yet  appreci- 
ate the  full  value  of  this  science,  nor 
the  opportunity  for  extended  service 
which  it  holds;  they  pulse  with  the 
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inarticulate  feelings  of  millions  of 
men  and  women  and  children  whose 
usefulness  as  citizens  in  this  great  na- 
tion rests  absolutely  on  the  shoulders 
of  the  medical  profession  in  the  cer- 
tain discovery  of  cause  and  the  cor- 
rect development  of  prevention  and 
cure. 

Those  who  have  run  the  whole 
gamut  of  x-rays,  beginning  when  the 
first  attempts  were  made  to  incorpo- 
rate it  into  the  practice  of  medicine 
as  a  collateral  aid  for  diagnosis,  and 
continuing  to  its  present  state  of  de- 
pendability and  wide  range  of  utility, 
see  so  many  things  of  importance 
which  should  receive  the  undivided 
support  of  this  society  and  all  others 
interested  in  the  development  of 
Radiology,  that  it  is  a  trifle  difficult 
to  coordinate  them  into  a  single  in- 
clusive plan  of  action. 

However,  there  are  at  least  two  ma- 
jor undertakings  which  embrace  un- 
limited opportunity  for  the  proper  de- 
velopment of  those  things  which  lay 
close  to  the  heart  of  every  member 
of  this  organization,  and  which  will 
provide  that  unity  of  purpose  which 
is  so  essential  to  sustained  effort  and 
ultimate  achievement.  .They  may  be 
stated  as: 

1.  A  working  arrangement  with  the 
faculty  of  every  reputable  medical 
college  in  the  United  States  for  the 
purpose  of  establishing  Chairs  of 
Radiology,  in  order  that  the  regular 
curriculum  of  each  medical  school 
will  guarantee  proper  grounding  in 
medical  and  dental  physiology  and 
pathology,  a  working  knowledge  of 
the  complementary  sciences  of  phys- 
ics and  electrical  engineering  in  their 
relation  to  the  science  of  x-rays,  and 
a  comprehensive  study  of  the  newer 
science  of  electro-therapeutics. 

2.  The  creation,  within  the  profes- 
sion itself,  of  the  necessary  agencies 
for  the  serious  study  of  the  public  re- 
lations of  the  profession  from  the 
socio-economic  side,  and  coupled  with 
that,  an  unprejudiced  and  exhaustive 


effort  to  develop  and  harmonize  the 
functions  of  the  interrelated  and  in- 
terdependent branches  of  medicine, 
the  better  to  serve  the  public  health. 

A  brief  discussion  of  ways  and 
means  may  prove  of  some  value. 

Medical  colleges  are  of  three 
classes:  first,  those  maintained  and 
operated  as  a  part  of  our  national 
and  state  educational  systems;  second, 
those  supported  by  endowment 
through  the  favor  of  some  person  or 
organization;  and  third,  those  con- 
ducted by  individuals  or  groups  of  in- 
dividuals  as  self-sustaining  institu- 
tions. 

These  details  are  set  up  for  the  pur- 
pose of  indicating  that  no  particular 
difficulty  should  be  encountered  in 
accomplishing  the  establishment  of 
Chairs  of  Radiology.  The  first  class 
of  schools  embraces  those  public  in- 
stitutions which  are  by  their  very  na- 
ture subject  to  the  demands  of  the 
public  interest  and  operate  with  their 
ears  pretty  close  to  the  ground.  The 
officers  of  these  institutions  will  un- 
doubtedly be  found  perfectly  wiling 
to  cooperate  with  this  society  or  the 
Radiological  profession  generally  in 
any  serious  effort  to  raise  the  stand- 
ards of  medical  teaching  as  by  equip- 
ping their  students  with  a  more 
thorough  and  practical  knowledge  of 
all  the  collateral  sciences  of  medicine. 
What  has  been  said  applies  with 
equal  significance  to  those  schools  of 
the  second  class.  And  those  of  the 
third  class  will  not  be  slow  to  adopt 
methods  which  will  increase  student 
registry  once  it  becomes  certain  an 
organization  like  The  Radiological 
Society  of  North  America  is  behind 
the  proposition. 

By  way  of  comment:  Already  a  few 
of  the  more  progressive  medical  col- 
leges are  giving  instruction  in  Radiol- 
ogy. Some  have  established  chairs; 
others  are  providing  lectures.  This 
fact  should  lend  emphasis  to  the 
practicability  of,  and  necessity  for  all 


Page  Forty-three 


KDITORI AL 


other  reputable  colleges  adopting  a 
like  course. 

Without  fear  of  over-statement, 
therefore,  it  would  seem  to  be  the 
duty  of  members  of  this  as  well  as 
ether  like  organizations,  to  offer  their 
services  as  instructors  and  members 
of  faculties  for  the  purpose  of  assur- 
ing the  success  and  certain  benefits  of 
such  a  movement. 

At  this  juncture,  forethought  sug- 
gests the  interpolation  here  that  the 
benefits  of  this  educational  undertak- 
ing can  be  very  materially  increased 
by  the  creation  and  maintenance  of  a 
research  bureau.  Such  a  bureau  can 
be  established  by  this  society  single- 
handed  or  in  conjunction  with  all 
other  organizations  interested  in  Ra- 
diology, as  in  the  judgment  of  the 
membership  seems  best. 

In  addition  to  serving  the  Radio- 
logical profession  in  an  utilitarian 
manner  by  way  of  conducting  experi- 
ments, prescribing  protective  meas- 
ures and  devices,  testing  apparatus 
and  equipment,  disseminating  informa- 
tion, and  other  duties  too  numerous 
to  be  recited  here;  conducting  sci- 
entific explorations  for  the  purpose  of 
benefiting  ami  extending  the  applica- 
bility of  the  f.cience  of  x-rays  and  co- 
operating with  manufacturers  of 
equipment  and  appliances — such  a 
bureau  if  pioperly  constituted  and 
conducted,  could  be  of  incalculable  as- 
sistance by  compiling  in  permanent 
form  all  the  information  of  value  on 
every  phase  of  diagnosis  and  therapy 
pertaining  to  every  branch  of  medi- 
cine and  dentistry  accumulated  by 
Radiologists  in  the  puiiess  school  of 
experience,  and  supplying  it  to  med- 
ical colleges  for  their  use  and  guid- 
ance. This  would  most  assuredly 
serve  to  unite  theoretical  instruction 
inseparably  with  good  practice  and 
provide  a  source  of  constant  inter- 
course between  teacher,  student,  and 
practitioner — a  thing  whose  benefits 
for  all  parties  cannot  be  measured  in 
tangible  terms. 


Such  a  bureau  would  also  serve  to 
identify  this  society  and  the  Radio- 
logical profession  with  constructive 
leadership,  and  enable  it  and  them  to 
create  greater  professional  and  public 
confidence  in  the  science  of  Radiology, 
expand  its  uses,  and  secure  the  manu- 
facture of  apparatus  and  appliances  in 
accordance  with  good  standards. 

So  much  for  this  phase  of  the  sub- 
ject, which  involves  the  scientific  side 
of  the  proposition. 

The  question  of  public  relations  is 
one  of  tremendous  importance.  A 
great  deal  has  been  said  about  va- 
rious aspects  of  the  subject  by  men 
in  the  profession  and  out,  but  no- 
where has  there  been  the  slightest 
suggestion  that  it  may  be  possible  to 
organize  all  branches  of  the  medical 
profession  on  some  deliberate  plan 
for  national  social  service.  Yet  that 
appears  to  be  the  way  out  of  the 
present  dilemma.  Certainly  there  is 
sufficient  opportunity  in  such  a  pro- 
gram to  satisfy  every  medical  man, 
even  the  most  belligerent  advocate  of 
state  medicine.  For  in  a  comprehen- 
sive undertaking  to  introduce  order 
and  purpose  into  the  medical  profes- 
sion to  meet  the  requirements  of  a 
large  social  service,  direction  will  be 
afforded  for  all  the  surplus  energies  of 
every  man  interested  in  the  subject  in 
devising  administrative  methods  by 
which  the  great  human  resources  of 
the  country  can  be  safeguarded. 

Radiologists  are  perhaps  more  vi- 
tally concerned  with  this  problem  than 
is  any  other  specitlay  of  medicine. 
Radiologists  must  maintain  large  in- 
vestments in  physical  plant.  And 
those  investments  have  to  be  consid- 
ered in  arriving  at  a  schedule  of 
charges  which  the  public  is  asked  to 
pay.  Not  only  that,  but  those  charges 
must  be  justified.  Quite  naturally, 
therefore,  the  question  of  hour  cost  of 
operating  various  classes  of  equipment 
in  the  various  classes  of  cases  which 
pass  through  the  average  medical 
radiologist's  laboratory  is  something 
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to  conjure  with.  And  this  is  not  all: 
there  is  the  additional  problem  of 
arriving  at  the  proper  amount  to  be 
set  aside  each  year  for  depreciation, 
interest  charges,  overhead  expenses, 
diagnostic  service,  insurance,  etc. 

These  details  are  mentioned  because 
the  public  has  a  very  real  interest  in 
them.  That  it  is  not  altogether  satis- 
fied with  the  sort  of  answers  thus  far 
given  to  its  embarrassing  questions  is 
pretty  conclusively  demonstrated  by 
the  almost  universal  effort  to  establish 
some  form  of  state  medicine,  indus- 
trial medicine,  compensation  insur- 
ance, and  other  forms  of  paternalistic 
health  indemnities,  in  each  of  which 
medical  fees  are  fixed  without  regard 
either  to  money  investment  in  labora- 
tory or  in  professional  knowledge  and 
skill. 

It's  a  long  cry  from  the  open  sesame 
cf  barber  bleeding  to  the  present 
scientific  practice  of  medicine.  The 
distance  traversed  in  so  short  a  period 
of  time  is  nothing  short  of  remark- 
able. But  the  profession  has  been  so 
intensely  occupied  with  the  scientific 
development  of  its  practice  that  it  has 
not  given  any  serious  thought  to  the 
economic  or  social  side.  That  it  must 
now  do  at  its  own  peril. 

As  a  beginning,  it  is  suggested  a 
committee  should  be  appointed  to 
study  this  phase  of  medical  practice, 
and  since  this  committee  is  to  be  a 
creature  of  this  society,  it  should  give 
particular  attention  to  the  peculiar 
conditions  of  the  Radiologist.  This 
committee  should  study  operating 
costs,  laboratory  investments,  depre- 
ciation and  interest  charges,  account- 
ing systems,  insurance  and  protective 
problems,  administrative  methods  gen- 
erally, for  the  purpose  of  making 
recommendations  concerning  reason- 
able charges,  classes  and  kinds  of  ap- 
paratus and  equipment  best  adapted 
for  various  kinds  of  radiographic  and 
therapeutic  work.  It  would  seem  that 
each  laboratory  might  be  studied  with 
reference  to  five  divisions  of  cases,  i. 


e.  genito-urinary,  gallbladder,  gastro- 
intestinal, chest  and  bone. 

The  information  which  will  naturally 
result  will  provide  a  very  tangible 
basis  for  outlining  a  plan  of  activity 
which  will  answer  the  socio-economic 
requirements  of  the  profession.  Cer- 
tainly it  will  dispose  of  many  of  the 
vexatious  riddles  every  Radiologist 
encounters  every  day  in  his  regular 
routine  work. 

From  this  base,  also,  it  should  be 
comparatively  easy  to  set  up  a  pro- 
gram which  will  coordinate  the  activi- 
ties, both  present  and  potential,  of 
the  Radiological  profession  with  those 
cf  all  other  branches  of  medicine,  and 
give  direction  to  scientific  research 
and  cooperative  effort. 

It  is  realized  these  are  major  un- 
dertakings. It  is  also  realized  they 
cannot  be  accomplished  by  a  mere 
wave  of  the  hand.  But  it  is  believed 
they  can  be  accomplished  by  that 
steadfastness  of  purpose  which  springs 
from  an  appreciation  of  their  value, 
by  that  sustained  effort  which  has 
brought  the  science  of  medicine  to 
its  present  state  of  reputability  and 
respectability,  and  by  that  painstak- 
ing study  of  cause  and  effect  which 
every  Radiologist  gives  every  day  to 
cases  coming  under  his  observation. 

That  all  these  things  can  be  reduced 
to  a  common  method  for  a  common 
purpose — the  conservation  of  the  pub- 
lic health  through  an  organized  medi- 
cal profession — there  is  not  the 
slightest  doubt.  They  are  the  na- 
tural problems  which  go  with  the 
science  cf  medicine.  They  are  the 
problems  of  leadership.  They  will 
be,  they  must  be  answered  by  some 
organized  force,  if  not  by  the  medical 
prcfesison  in  response  to  its  social 
obligations,  then  by  economic  agencies 
which  will  impose  certain  penalties 
for  failure  to  function. 

The  spirit  of  1922  is  already  casting 
its  shadow  across  the  full  length  and 
breadth  of  the  medical  profession. 
The  opportunity  is  ours.    In  all  sin- 
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cerity  and  fraternity  these  suggestions 
are  submitted  for  consideration  and 
action. 

State  Medicine 

A GOOD  deal  of  press  comment, 
professional  and  lay,  has  been 
incited  by  the  recent  action  of  the 
Board  of  Trustees  of  Johns  Hopkins 
Hospital  in  fixing  maximum  fees  for 
surgical  and  medical  attendance. 

Nowhere,  however,  so  far  as  has 
been  observed,  has  there  been  any 
serious  effort  to  throw  off  the  sicken- 
ing shroud  of  hysteria  over  fee  fixing, 
and  discuss  the  principles  involved 
once  they  have  been  come  at:  no- 
where has  there  appeared  any  one 
imbued  with  that  innate  nobility  of 
purpose  which  is  generally  conceded 
an  accepted  fact  with  the  medical  pro- 
fession, and  stripping  the  situation  of 
all  non-essentials,  shown  the  utter 
futility  of  following  the  vicious  circle 
thus  set  in  motion  to  its  logical  and 
absolute  conclusion:  nowhere  has  any 
person,  within  the  profession  or  with- 
out, come  forward  with  the  courage 
of  his  convictions  and  tread  under 
an  iron  heel  the  implied  imputation 
that  the  medical  profession  is  evading 
the  full  responsibility  for  its  inevitable 
part  as  a  functioning  unit  in  the  com- 
posite social  structure. 

These  are  the  purposes  which  run 
through  this  thesis.  Perhaps  some  of 
the  practices  of  the  profession  which 
have  come  to  be  received  and  recog- 
nized as  honored  customs  will  fall 
under  the  axe.  Perhaps  some  of 
those  practices  will  be  justified  up  to 
the  point  where  they  give  birth  to  a 
combination  of  circumstances  and  con- 
diticns  which  no  self-respecting  mem- 
ber of  the  profesison  will  tolerate,  and 
then  vehemently  denounced  because 
they  prove  themselves  not  what  they 
seemed.  And  perhaps,  just  perhaps, 
in  what  is  said  will  be  found  cause  for 
calling  into  action  some  of  the  latent 
energies,  some  of  the  hidden  resources 
of  the  profesison  to  defend  that  pro- 


fession against  the  insidious  onslaught 
of  encephalitis. 

So  that,  if  in  the  thousands  of  words 
which  constitute  the  English  language 
can  be  found  any  vigorous  enough  to 
picture  the  importance  of  getting  right 
on  this  question  now,  if  in  stumbling 
about  to  get  at  the  striking  features 
of  the  principles  woven  into  the  tex- 
ture cf  the  thing,  something  is  said 
or  implied  which  will  galvanize  the 
profession  into  certain  activity  in  the 
development  of  a  specific  plan  for 
achieving  a  better  public  health,  then 
the  effort  will  have  been  more  than 
compensated  and  whatever  of  calumny 
may  follow  will  be  thankfully  received. 

It  is  perhaps  well  to  say  here,  in 
order  that  no  misapprehension  of  in- 
tent may  be  possible,  that  there  is  no 
thought  of  calling  into  question  the 
sincerity  of  purpose  of  the  Board  of 
Trustees  of  Johns  Hopkins  Hospital. 
Nor  is  there  any  thought  of  impugning 
the  motives  of  the  Rockefeller  Found- 
ation by  which  that  hospital  is  main- 
tained under  endowment.  The  Board 
of  Trustees  of  Johns  Hopkins  have  a 
very  real  and  distinct  trust  to  per- 
form. That  they  are  performing  it 
with  a  singleness  of  purpose  which 
merits  the  entire  approval  of  every 
thinking  man  is  proven  by  the  fact 
already  alluded  to.  And  the  work 
which  that  hospital  and  that  founda- 
tion have  done  in  the  past,  are  doing 
at  present,  and  will  most  certainly  do 
in  the  future,  is  both  commendable 
and  invaluable.  The  human  family  at 
large,  and  the  medical  profession  in 
particular,  abides  in  profound  obliga- 
tion for  the  exhaustive  and  far-reach- 
ing research  accomplished  and  planned 
by  the  staff  of  Johns  Hopkins  and 
the  Rockefeller  Foundation. 

The  irony  of  the  thing  is  in  the  fact 
that  such  important  and  beneficial 
work  has  not  been  undertaken  under 
the  direction  of  and  prosecuted  by  the 
professicn  as  an  entity  in  the  discharge 
rf  its  avowed  obligations  to  serve 
society  in  a  material  and  physical  way 
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as  by  conserving  the  ability  of  its  in- 
dividual members  to  do  a  day's  work. 

Impossible?  Nothing  of  the  sort. 
The  support  of  the  Rockefeller  Found- 
ation and  many  other  individuals  and 
organizations  of  individuals,  if  such 
support  be  necessary  to  the  fulfilment 
cf  the  purposes  of  the  medical  profes- 
sion, would  unquestionably  be  obtained 
much  more  quickly  in  support  of  some 
well-defined  health  program  than 
otherwise.  And  there  is  every  indica- 
tion that  cooperation  in  the  accom- 
plishment of  any  such  undertaking 
which  gives  assurance  of  practicality 
and  public  weal  would  have  been,  is 
now,  and  most  certainly  will  in  future 
be  more  easily  secured  than  finding 
some  man  or  institution  public  spirited 
enough  and  with  enough  resources  at 
his  or  its  command  to  assume  the  en- 
tire burden  and  stand  before  the 
scientific  and  lay  world  in  the  shadow 
of  the  consequences  inherent  in  the 
discharge  of  such  an  enormous  job. 

There  is  something  in  this  situation 
beside  the  dramatic  effect  of  a  clash 
over  fee  fixing  by  an  institution  which 
was  not  conceived  in  the  travails  of 
the  profession. 

What  is  it?  Just  this:  the  question 
whether  the  medical  profession  is 
willing  now  for  all  time  to  concede 
that  agencies  outside  the  profession 
are  better  able  to  devise  and  adminis- 
ter a  comprehensive  public  health  pro- 
gram than  the  profession  can  devise 
and  administer  it.  If  it  is  willing  to 
admit  that,  then  there  is  but  one  con- 
clusion possible:  the  only  way  in  which 
any  member  of  the  medical  profession 
can  ever  hope  to  attain  a  commanding 
position  of  eminence  or  public  respect 
for  worthy  achievement  is  to  find  some 
patron  saint  with  oodles  of  money 
who  is  willing  to  gamble  on  his  ability 
with  no  possible  hope  of  personal  re- 
turn. 

It  is  submitted  that  sort  of  a  con- 
dition is  unworthy  the  medical  pro- 
fession. It  is  submitted  that  there  is 
a  larger  sphere  of  usefulness  for  every 


man  who  by  due  preparation  has 
earned  the  right  to  subscribe  to  the 
noble  ideals  and  certain  obligations  of 
the  medical  profession.  It  is  sub- 
mitted that,  in  the  coordinated  activi- 
ties of  the  profession  as  such  for  the 
achievement  of  some  inclusive  plan 
designed  to  build  and  conserve  the 
public  health,  will  be  found  ample  op- 
portunity for  the  full  expression  of 
the  individual  initiative  and  native 
ability  of  every  member  of  the  pro- 
fession. It  is  submitted  that  in  no 
ether  way  can  those  members  of  the 
profession  who  love  it  for  what  it  is, 
as  well  as  for  what  it  hopes  to  become, 
behold  in  the  future  the  certain 
achievement  of  those  things  they 
cherish  as  life  itself. 

Unless  the  profession  is  willing  to 
entrust  the  future  fulfillment  of  those 
sacred  vows  which  make  it  responsible 
for  the  life  and  death  of  men  and 
women  everywhere  to  some  social  unit 
without  its  control,  it  must  realize  im- 
mediately that  it  is  not  possible  to 
meet  the  health  requirements  of  more 
than  a  hundred  millions  of  people  en- 
gaged in  highly  organized  industrial 
and  commercial  pursuits  except  by  an 
equally  rational  and  highly  organized 
health  program.  The  fact  is,  the  pres- 
ent demand  for  a  complete  socializa- 
tion of  medicine  is  but  the  reflection 
of  industrial  organization.  It  is  at 
bottom  a  demand  that  the  medical 
profession  as  individuals  bring  to  the 
welfare  of  their  respective  communi- 
ties a  national  purpose,  a  national  in- 
terest. 

The  burden  of  meeting  this  test  can- 
not be  shifted  to  the  government  by 
the  medical  profession  unless  it  is 
willing  to  accept  the  other  horn  of 
the  dilemma,  or  stated  otherwise,  un- 
less it  is  willing  to  take  such  pay  for 
its  services  as  the  government  is  will- 
ing to  give.  That  is  to  say,  those 
forces  at  work  in  the  medical  pro- 
fession covertly  and  openly  suggest- 
ing that  the  question  of  public  health 
is  one  for  governmental  action  on  the 
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theory  that  the  government  as  the 
representative  of  all  the  people  should 
assess  taxes  to  finance  it,  cannot  es- 
cape the  right  of  the  people  to  say 
how  many  medical  men  they  will  have 
and  what  they  will  pay  them  for  their 
services.  To  assert  the  one  while 
denying  the  other  is  sheer  nonsense. 

The  action  of  the  Board  of  Trustees 
cf  Johns  Hopkins  is  a  case  in  point. 
That  institution,  operated  as  it  is  on  a 
non-profit  basis,  cannot  consistently 
permit  surgeons  and  physicians  prac- 
ticing there  to  conduct  their  business 
cn  a  profitable  basis.  It  makes  no 
difference  now  that  the  maximum  fee 
for  operation  has  been  fixed  at 
$1,000.00  and  weekly  attendance  at 
$35.00.  The  precedent  has  been  estab- 
lished and  if  it  shall  be  found  that 
these  amounts  are  not  correctly  repre- 
sentative of  the  principle  on  which  the 
institution  is  conducted,  it  will  be  easy 
to  revise  them  downward  to  the  point 
where,  in  the  judgment  of  the  Board 
rf  Trustees,  they  will  represent  it. 
They  can  do  nothing  else  and  remain 
true  to  their  trust.  It  is  simply  the 
principle  of  benevolent  autocracy 
pressing  down  on  the  medical  profes- 
sion as  differentiated  from  the  public 
generally,  and  as  such  it  must  run  true 
to  form  or  become  a  thing  at  which 
men  will  sneer  for  its  empty  preten- 
sions. And  the  Rockefeller  Founda- 
tion, because  it  is  the  creature  of  un- 
exampled individual  wealth  in  all  the 
world,  must  lay  down  its  course  in 
strict  conformity  with  that  rule  or 
forever  close  the  door  of  public  re- 
spect and  professional  confidence  in 
its  own  face. 

All  which  brings  us  to  the  crux  of 
the  problem:  the  medical  man  can  no 
longer  pursue  a  scientifically  individ- 
ualistic course:  he  must  measure  his 
conduct  by  those  requirements  im- 
posed by  all  the  medical  profession 
collectively:  and  the  medical  profes- 
sion as  the  composite  representative 
of  all  the  people  for  the  preservation 
and  betterment  of  the  public  health, 


must  devise  and  enforce  some  plan 
which  wil  discipline  medicine,  which 
will  create  a  permanent  public  record, 
and  provide  that  high  moral  purpose 
whose  mighty  impetus  will  insure 
continuity  of  effort. 

Precepts  Applied 

CONSTANT  preaching  without 
practice  soon  becomes  odious.  Pre- 
cepts, however  good,  are  valueless  ex- 
cept as  they  are  applied  and  made  to 
fructify  in  conduct.  If  you  happen  to 
have  more  regard  for  deeds  than 
words,  the  job  of  avoiding  the  stigma 
of  preaching  by  accomplishing  some- 
thing in  practice  is  a  good  deal  like 
one  of  those  hideous  nightmares 
where  you  find  yourself  in  a  public 
place  half  dressed. 

For  these  and  many  other  reasons, 
The  Journal  undertakes  to  discharge 
that  imperative  duty  which  it  has  con- 
sistently asserted  devolves  on  every 
person  or  organization  of  persons  seri- 
ously interested  in  substantial  affairs. 
So  much  has  been  said  in  this  and 
previous  issues  about  the  importance 
cf  a  deliberately  constituted  program 
that  The  Journal  feels  it  would  be 
open  to  criticism  did  it  not  make  a 
specific  statement  regarding  its  own 
motivating  causes.  It  will,  therefore, 
endeavor  to  state  with  as  much  ac- 
curacy as  possible  those  salient  things 
it  is  striving  to  assist  The  Radiologi- 
cal Society  of  North  America  to 
achieve:  and  it  will  go  further  by  say- 
ing that  it  will  always  endeavor  to 
correctly  respond  to  that  inner  urge 
which  if  pointed  in  the  right  direction 
will  accomplish  much  of  benefit  for 
all  those  persons  honorably  and  legiti- 
mately interested  in  the  science  of 
x-rays. 

In  passing,  it  hardly  seems  neces- 
sary to  further  delineate  the  ideals  and 
purposes  of  The  Radiological  Society 
of  North  America.  They  have  been 
stated  too  often  to  need  repetition 
here.    It  is  sufficient  to  say  that  The 
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Journal  subscribes  to  them  in  all  sin- 
cerity and  will  be  governed  by  them. 

The  present  effort  will  be  confined 
to  an  attempt  to  give  an  accurate  in- 
terpretation of  the  vision  which  The 
Journal  holds  concerning  the  ultimate 
posibilities  incipient  in  the  science  of 
x-rays.  And  that  it  may  profit  by 
having  constantly  before  it  a  perpetual 
reminder  of  its  duties,  it  will  endeavor 
to  be  so  specific  in  this  declaration  that 
neither  it  nor  those  persons  consti- 
tuting the  science  will  ever  forget 
that  at  this  particular  moment  they 
stand  on  the  threshold  of  unlimited 
opportunity  for  extended  scientific 
service,  that  they  may,  if  they  will, 
exercise  the  unparalleled  privilege  of 
going  forward  to  the  universal  use  of 
x-rays  in  diagnosis  and  treatment,  or 
by  remaining  inert  and  self-sufficient, 
they  can  and  will,  slough  off  into  a 
restricted  sphere  of  activity  through 
sheer  failure  to  perceive  the  way  of 
usefulness.  In  other  wordls,  the 
science  of  x-rays  must  prove  itself  a 
dynamic  force  in  the  health  structure 
of  the  world,  or  pay  the  penalty 
which  the  public  always  exacts  for  a 
static  existence. 

All  this  applies  to  those  physicists 
and  electrical  engineers  interested  in 
the  development  of  the  science  of 
x-rays,  as  well  as  to  the  manufacturers 
and  distributors  of  apparatus  and 
equipment.  Certainly  their  concern 
in  the  question  of  a  broadened  in- 
fluence of  the  science  as  expressed  by 
an  expanding  market  because  of  the 
universal  application  of  the  benefits 
discovered  and  applied  is  just  as  vital 
and  real  as  the  same  question  is  of 
paramount  interest  to  the  Radiologi- 
cal profession. 

Believing  that  there  exists  a  mutu- 
ality of  interest  which  should  beget 
the  earnest  cooperation  of  all  parties 
identified  with  the  science,  no  further 
discussion  will  be  indulged  in  these 
general  phases  of  the  subject. 

Wherefore,  The  Journal  makes  bold 
to  say,  predicating  its  statement  on 


the  most  meticulous  observance  of  all 
those  conditions  and  requirements  im- 
posed by  the  ethics  of  the  medical 
profession  and  the  high  professional 
and  scientific  standards  of  The  Radio- 
logical Society  of  North  America,  that 
it  believes  it  can,  and  should,  serve  a 
four-fold  duty  as  an  exponent  of  the 
science  of  Radiology.  It  holds  to  the 
view  that  it  will  not  have  justified  its 
existence  unless: 

FIRST:  It  does  everything  in  its 
power  to  subserve  the  public  health 
by  employing  all  proper  means  and 
instrumentalities  at  its  disposal  to 
familiarize  the  public  at  large  with  the 
known  benefits  and  latent  possibilities 
of  the  science  of  x-rays  diagnostically 
and  curatively. 

SECOND:  Unless  it  establishes  and 
maintains  intimate  contact  with  as 
many  members  of  the  medical  and 
dental  prcfesions  as  possible,  in  order 
that  they  may  correctly  understand 
the  aspirations  and  limitations  of  the 
science  of  Radiology. 

THIRD:  Unless  it  serves  as  a  posi- 
tive agency  through  which  the  best 
interests  of  the  public  may  be  prop- 
erly portrayed  and  conserved,  and  the 
activities  of  the  manufacturers  of  ap- 
paratus and  appliances  coordinated 
with  the  needs  and  ideals  of  the  Radio- 
logical profession. 

FOURTH:  Unless  it  uses  its  in- 
fluence in  assisting  all  these  forces  to 
organize  into  a  cohesive  unit  by  dis- 
seminating known  facts,  by  striving  to 
point  out  at  all  times  those  develop- 
ments which  are  posible  through  the 
projection  of  established  principles, 
and  by  attempting  to  preserve  that 
nicety  of  balance  between  the  public, 
the  profesion,  and  the  manufacturers 
which  will  insure  a  happy  combina- 
tion of  past  worth  with  future  pur- 
pose as  a  guaranty  of  present  per- 
formance. 

To  be  surei  these  are  enormous 
undertakings.  But  they  are  not  larger 
than  the  opportunity  the  science  en- 
joys.    And  since  only  in  proportion 
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as  its  vision  is  comprehensive  can  a 
journal  of  this  kind  function  fully,  it 
is  better  to  state  the  problem  broadly, 
set  the  stakes  high,  and  then  proceed 
as  far  as  the  combined  intelligence  of 
all  will  carry. 

Some  of  the  machinery  incident  to 
the  results  indicated  is  detailed  in  the 
suggested  activities  for  The  Radio- 
logical Society  found  elsewhere  in  this 
issue.  Much  remains  for  the  future. 
One  phase  of  the  subject  is  worthy 
special  emphasis.  Greater  diligence 
must  be  accorded  the  acquaintance  of 
the  public  and  the  profession  with  full 
details  concerning  the  accomplish- 
ment of  medical  radiologists  in  the 
treatment  of  eczema,  infected  tonsils, 
cancer,  venereal  diseases,  rheumatism, 
in  diathermy,  ionic  medication,  etc. 
The  public  health  demands  it;  and  if 
that  information  be  tendered  in  a 
proper  spirit  of  helpfulness,  it  cannot 
be  refused.  Nor  will  it  be  refused. 
The  fact  is,  every  reputable  physician 
and  surgeon  worthy  the  name  is  al- 
ways on  the  alert  for  assistance  which 
will  reflect  itself  in  his  patients'  wel- 
fare. 

The  Journal  believes  that  the  pri- 
mary object  of  the  Radiological  pro- 
fesion  is  the  universal  application  of 
the  peculiar  scientific  knowledge  that 
profession  posseses  and  applies  in  al- 
leviating human  ills.  Proceeding  from 
this  premise,  two  major  propositions 
are  immediately  encountered: 

1.  The  necessity  for  accurate  classi- 
fication of  those  ailments  in  which  at 
present  the  use  of  x-rays  is  of  known 
benefit,  with  a  detailed  statement  of 
methods  employed  and  results  ob- 
tained in  each:  and  likewise  classi- 
fication of  those  ailments  in  which 
exploratory  research  is  in  progress, 
with  a  detailed  statement  of  accom- 
plishments and  failures  in  each 

2.  The  methods  which  can  be  used 
most  sucessfully  in  getting  this  in- 
formation into  the  hands  of  the  medi- 
cal profession  at  large  in  such  a  man- 
ner that  it  will  be  used  in  furthering 
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the  use  of  x-rays  for  the  purpose  of 
producing  a  better  public  health. 

The  classifications  indicated  in  the 
first  of  these  two  items  will  serve  to 
dispose  of  many  mooted  questions  and 
will  afford  everybody  a  clearer  con- 
ception of  their  opportunities  and 
responsibilities,  as  by  establishing  a 
definite  line  of  cleavage  between  those 
things  which  the  science  of  x-rays  can 
defend  as  accomplished  facts,  and 
those  things  toward  the  attainment  of 
which  it  aspires. 

The  importance  of  the  correct  de- 
termination and  use  of  the  factors  in- 
volved in  the  second  item  begins  to 
strike  a  responsive  chord  when  one  is 
confronted  with  the  fact  that  the 
prosperity  or  development  of  the  pro- 
fessional and  commercial  subdivisions 
of  x-ray  science  is  of  immediate  con- 
cern to  the  general  public  and  to  the 
medical  profession  as  differentiated 
from  the  Radiological  profession.  The 
public  is  intensely  interested  in  the 
development  of  the  science  of  medi- 
cine in  all  its  branches  because  in 
that  fact  it  sees  the  answer  to  a  great 
economic  problem.  The  medical  pro- 
fession on  its  part  has  assuredly  ex- 
pressed its  extreme  desire  to  employ 
all  the  collateral  sciences  in  the  per- 
formance of  its  work.  And  the  man- 
ufacturer finds  safer  ground  in  a  large 
volume  of  business  at  less  profit  on 
each  transaction.  Thus  the  circle  is 
complete.  The  various  factors  are  so 
interrelated  that  they  are  absolutely 
interdependent. 

No  serious  argument  can  be  inter- 
posed, therefore,  against  the  propo- 
sition that  the  one  big  idea  into  which 
The  Journal  can  coordinate  all  these 
various  factors,  is  an  increasing  public 
and  professional  recognition  of  the 
practical  usages  of  Radiology  in  the 
diagnosis  and  treatment  of  human  ail- 
ments. 

To  the  attainment  of  this  end,  The 
Journal  will  attempt  to  be  construc- 
tive in  its  criticisms  and  suggestions 
at  all  times:  it  will  hold  that  the  public 
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welfare  is  paramount,  and  will  measure 
its  opinions  and  actions  by  that  fact. 

Dropping  to  the  commonplace  for  a 
moment:  attention  is  directed  to  the 
fact  that  among  more  than  a  hundred 
thousand  physicians  and  surgeons  in 
the  United  States  will  be  found  less 
than  two  thousand  medical  radiolo- 
gists, meaning  by  the  latter  term  grad- 
uates of  reputable  medical  schools 
specializing  in  the  practice  of  Radi- 
ology. The  present  population  of  the 
United  States  exceeds  100,000,000  of 
people,  more  than  fifty  per  cent  cf 
whom  are  suffering  from  some  disease 
according  to  the  United  States  Sur- 
geon General's  statistics.  This  means 
that  for  every  practicing  medical  radi- 
ologist there  are  mere  than  25.000 
potential  patients  for  diagnostic  and 
curative  application  of  x-rays.  O: 
course,  not  all  of  these  persens  are 
suffering  from,  ailrr.  er.ts  where  x-rays 
would  be  beneficial  diagnostically  or 
curatively.  But  from  the  classifica- 
tions made  by  the  Surgeon  General 
and  the  extensive  use  of  x-rays  by  the 
medical  corps  cf  the  U.  S.  Army,  it 
is  safe  to  assume  that  at  least  half  of 
them  would  be  benefited  by  the  use 
of  x-rays  in  one  instance  or  the  other, 
or  both.  Based  on  three  hundred 
working  days  in  the  year,  this  would 
mean,  if  all  those  persons  were  re- 
ceiving x-ray  attention,  that  every 
medical  radiologist  would  have  more 
than  forty  new  patients  every  day 
without  counting  those  returning  again 
and  again  for  treatment  purposes. 

No  sane  man  will  contend,  of 
course,  that  the  medical  radiologists 
of  the  country  are  enjoying  any  such 
fabulous  practice.  But  the  point  is, 
there  is  a  tremendous  opportunity  for 
the  development  of  the  science,  first 
in  its  beneficial  application,  and 
second,  in  the  kind  of  educational  work 
which  will  bring  the  benefits  of  the 
science  to  the  notice  of  all  these  peo- 
ple. 

At  the  present  time,  approximately 
ninety-five  per  cent  of  those  persons 


actually  receiving  x-ray  examination 
and  treatment  do  so  at  the  suggestion 
cf  the  attending  physician.  Only  five 
per  cent  voluntarily  go  to  an  x-ray 
specialist  or  demand  his  services  while 
under  the  care  of  a  physician  or  sur- 
geon. These  observations  are  made 
because  they  indicate  pretty  clearly 
the  hiatus  which  must  be  bridged  be- 
fore the  broad  functions  of  the 
science  cf  x-rays  will  be  certain  of  ful- 
filment. 

The  medical  profession,  and  through 
it,  the  public,  must  be  kept  fully  in- 
formed cf  the  certain  benefits  and 
possible  uses  of  x-rays.  This  state- 
ment is  made  with  full  cognizance  of 
the  fact  that  everybody  knows  there 
is  such  a  thing  as  x-rays.  The  diffi- 
culty with  the  situation  is  that  the 
public  generally — indeed  the  same 
thing  applies  to  many  practicing  phy- 
sicians, surgeons  and  specialists — is 
not  aware  cf  the  splendid  results  ob- 
tained by  medical  radiologists  in 
genito-urinary  disorders,  gastroin- 
testinal disturbances,  malignancies  of 
one  kind  and  another,  and  so  on.  The 
public  has  been  told  about  the  value 
cf  x-rays  in  the  exploration  of  bony 
structures.  But  there  it  stops,  be- 
cause that  is  where  its  information 
steps.  It  has  been  fed  up  with  a  lot 
of  wild  hallucinations  about  the  dan- 
gers of  x-rays,  but  absolutely  nothing 
contrariwise. 

Certainly  those  persons  concerned 
first-hand  with  the  successful  develop- 
ment of  the  science  of  x-rays  should 
have  faith  enough  in  that  science, 
should  be  enthusiastic  enough  about 
what  it  has  accomplished  in  the  brief 
period  of  its  use,  and  what  it  bids 
fair  to  achieve  in  the  immediate  fu- 
ture, that  they  can  without  any  loss 
of  dignity  or  prestige,  and  without 
the  violation  of  any  of  the  ethics  of 
the  medical  profession,  stand  four- 
square before  a  world  which  is  con- 
fessedly athirst  for  specific  knowledge 
that  will  aid  in  the  prevention  and 
cure  of  disease. 
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Knowledge  is  power.  And  The 
Journal  proposes  to  lend  its  support 
to  the  development  of  the  science  of 
x-rays  in  order  that  knowledge  of  the 
subject  may  be  materially  increased 
and  the  power  of  the  medical  pro- 
fession in  preserving  the  public  health 
greatly  enhanced. 

With  these  things  constituting  its 
ultimate  aim,  The  Journal  will: 

1.  Endeavor  to  conform  its  every 
act  with,  and  give  unrestricted  visual- 
ization to,  the  purposes,  ideals,  and 
standards  of  The  Radiological  Society 
of  North  America.  In  this  it  will  in- 
clude all  other  reputable  organiza- 
tions whose  incontestible  purpose  is 
the  progress  of  the  science  of  x-rays 
and  the  technique  and  apparatus 
thereof. 

2.  By  constructive  and  impartial 
discussion  seek  to  command  the  cer- 
tain recognition  of  and  be  whole- 
somely supported  by  the  various  spe- 
cialties of  the  medical  profession  as 
well  as  the  profession  in  toto.  In  this 
way  The  Journal  hopes  to  stimulate 
the  free  interchange  of  accomplish- 
ments and  desires  between  all  branches 
of  the  profession  so  that  the  limita- 
tions of  each  and  the  peculiar  bene- 
fits of  all  others  will  be  instantly  per- 
ceived, guarded  against,  and  utilized 
without  stint  in  every  activity  affect- 
ing private  welfare  or  the  public 
health. 

3.  Endeavor  to  demonstrate  as 
practically  as  may  be,  all  things  con- 
sidered, every  major  idea  advanced 
either  on  behalf  of  the  public,  the  pro- 
fession, or  manufacturers  of  appar- 
atus. 

4.  Judge  every  condition  sought  to 
be  corrected  and  every  cause  pro- 
moted by  the  test  of  its  applicability 
to  the  diverse  ramifications  of  the  pub- 
lic welfare. 


The  Journal  assumes  to  undertake 
such  a  comprehensive  program  be- 
cause it  is  of  the  firm  opinion  that 
thereby: 

1.  It  can  be  of  greater  usefulness 
to  the  public,  The  Radiological  So- 
ciety of  North  America,  the  Radio- 
logical and  medical  professions,  and 
the  manufacturers  and  distributors  of 
x-ray  apparatus  and  equipment,  diag- 
nostic and  explorative  instruments, 
and  supplies  of  every  kind  designed  to 
facilitate  the  determination  of  the  cor- 
rect situs  and  character  of  all  manner 
of  human  ills. 

2.  It  can  engender  much  favorable 
editorial  and  news  comment  and  bring 
to  the  science  of  radiology  as  a  vig- 
orous factor  striving  to  conserve  pri- 
vate and  public  welfare,  champions 
whose  hands  will  not  be  stayed  by 
any  misconception  of  public  interest. 

3.  It  can  inculcate  into  the  science 
of  x-rays  that  happy  combination  of 
active  public  and  professional  par- 
ticipation in  the  attainment  of  a  broad 
and  exact  sphere  cf  usefulness  which 
will  bring  unequivocal  credit  to  it  and 
to  the  medical  profession  as  a  whole. 

The  Journal  appreciates  that  the 
working  out  of  such  an  extensive  pro- 
gram will  require  an  enormous  amount 
of  study  and  call  for  lavish  expendi- 
ture of  energy  and  time.  But  it  is 
perfectly  willing  to  assume  all  the 
responsibilities  devolving  upon  it  as  a 
comprehensive  Journal  of  Radiology. 
Perhaps  it  may  at  times  seem  hope- 
lessly involved  in  the  maze  of  compli- 
cations  incident  to  the  coordination  of 
so  many  interests  into  a  common  plan. 
But  it  will  never  falter  in  its  deter- 
mination to  bring  to  the  public  health 
a  constantly  increasing  application  of 
the  beneficial  properties  of  x-rays 
wisely  administered. 
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The  Elbow 


IT  is  always  necessary  to  make 
plates  in  the  antero-posterior  and 
lateral  planes  or,  if  this  is  impossible, 
a  set  of  stereoscopic  plates  will  usually 
give  the  desired  information.  In  fact, 
we  find  it  helpful  to  make  one  plate 
in  the  antero-posterior  plane  and  a 
pair  of  stereoscopic  plates  in  the  lat- 
eral plane  as  a  routine.  The  latter 
are  very  helpful  in  determining  the 
source  of  a  piece  of  loose  bone  or  in 
getting  a  good  understanding  of  the 
relationship  of  the  different  articular 
surfaces. 

One  of  the  most  difficult  tasks  set 
for  the  radiologist  is  to  determine  the 
presence  or  absence  of  a  fracture  of 
the  lower  end  of  the  humerus  in  the 
young  before  ossification  is  complete. 
It  is  advisable  for  the  radiologist  to 
make  plates  of  normal  elbows  of  chil- 
dren at  different  ages  up  to  the  time 
of  complete  ossification  and  to  mount 
these  in  a  viewing  box  where  they  will 
serve  as  an  atlas  of  normals  for  ready 
reference. 

Another  point  which  will  serve  the 
radiologist  well  is  a  good  knowledge 
of  the  anatomy  of  the  lower  end  of 
the  humerus.  The  fact  that  all  frac- 
tures of  the  lower  end  of  the  humerus 
(save  that  of  the  epicondyle)  are  in- 
side the  joint  capsule  makes  them  al- 
ways serious  and  the  outlook  grave. 
We  believe,  however,  that  when  the 
surgeon  thoroughly  understands  the 
anatomy  and  pathology  and  mechanics 
of  reduction,  together  with  proper 
after-care,  that  the  great  majority  of 
these  fractures  will  result  in  good 
function.  We  feel  that  every  radiolo- 
gist and  every  surgeon  dealing  with 
fractures  should  master  that  most  ex- 


cellent monograph  on  Fractures  of 
the  Lower  End  of  the  Humerus,  by 
Ashurst.  Although  this  book  has 
been  published  several  years,  it  still 
stands  without  a  peer  in  this  field. 
The  classification  of  fracture  of  the 
lower  end  of  the  humerus  as  given 
by  Ashurst  is  as  follows: 

1.  Supracondylar. 

2.  Diacondylar. 

3.  External  condyle. 

4  Separation  of  entire  lower  epi- 
physis. 

5.  Internal  condyle. 

6.  Intercondylar,  T.  or  Y. 

7.  Trochlea. 

8.  Epitrochlea. 

9.  Epicondyle. 
10.  Capitellum. 

The  classification  is  arranged  in  the 
order  of  their  frequency,  the  first 
three  comprising  the  great  majority 
of  all  fractures. 


After  Ashurst — Lines  showing  posi- 
tion and  direction  of  different  types 
of  fractures  of  lower  end  of 
humerus,  thfi  numbers  correspond- 
ing' to  the  types  in  the  classification 
above. 
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The  radiologist  will  be  helped  by 
the  knowledge  that  the  lower  epi- 
physis of  the  humerus  is  horse-shoe 
shaped  and  that  the  first  center  of 
ossification  to  appear  is  the  one  for 
the  internal  condyle.  In  the  normal 
elbow  of  the  child  this  rounded  bone 
shadow  will  stand  distal  to  the 
shadow  of  the  shaft  on  the  ulnar 
aspect  and  slightly  anterior  to  the 
shaft.  Frequently,  one  is  able  to  de- 
termine the  presence  of  a  fracture  by 
the  shifting  of  this  center  of  ossifica- 
tion even  though  the  line  of  fracture 
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extending  through  the  cartilagenous 
portion  is  not  demonstrable.  In  no 
case  is  it  more  important  to  correlate 
the  physical  findings  with  the  radio- 
logical findings  than  in  fractures  of 
the  lower  end  of  the  humerus  in  the 
young. 

The  actual  exposure  technique  used 
by  us  is  as  follows: 

— Time — 
KV  SG  Dis.  Ma.  Film  Plate 
A. P.  50  5  26  30   1-1^  sec.  2-2^  sec. 
Lat.  50  5  26  30   l-l1^  sec.  2-2^  sec. 
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The  Victor  Deep  Therapy  Unit 


FOR  those  contemplating  the  in- 
stallation of  new  equipment  either 
for  the  first  time  or  in  replacement, 
it  should  be  gratifying  to  learn  that 
the  Victor  X-Ray  Corporation  has 
combined  the  more  important  of  its 
latest  devices  into  what  it  is  pleased  to 
announce  as  a  Deep  Therapy  Roent- 
gen Apparatus. 

Briefly,  the  outstanding  component 
features  of  this  new  unit  comprise: 

1.  High  voltage  transformer  cap- 
able of  producing  and  operating  at 
280,000  volts,  or  an  equivalent  of 
twenty  inches  spark  gap.  This  trans- 
former carries  a  "Snook"  cross-arm 
rectifying  switch. 

2.  A  control  stand  on  the  panel  of 
which  are  mounted  the  motor  switch, 
x-ray  switch,  polarity  indicator,  volt 
meter,  Coolidge  Filament  Control,  and 
resistance  control. 

3.  A  deep  therapy  table,  whose 
especial  feature  is  a  tube  stand  with  a 
travel  of  44  inches  lengthwise,  operat- 
ing on  four  ball  bearing  wheels  riding 
on  tracks;  a  tube  holder  with  a  travel 
of  10^2  inches  across  the  table,  and  a 


60  degree  tube  tilt,  i.  e.,  30  degrees  on 
each  side  of  the  vertical  crosswise  of 
the  table;  a  40  degree  tube  tilt,  20 
degrees  each  side  of  the  vertical 
lengthwise  of  the  table.  Calibrated 
scales  in  degrees  cover  all  these  tube 
tilts. 

By  means  of  a  rack  and  pinion,  the 
tube  holder  can  be  raised  or  lowered 
over  a  travel  of  22  inches.  With  the 
tube  in  the  lowest  position,  the  dis- 
tance from  the  center  of  the  tube 
target  to  the  table  top  is  twenty 
inches;  the  maximum  is  42  inches. 
The  8-inch  lead  glass  bowl  is  mounted 
on  a  swivel  providing  complete  rota- 
tion, a  rack  of  filters  is  provided,  and 
any  of  the  positions  obtained  by  the 
tube  can  be  retained  by  lock-clamp. 

4.  Filament  Transformer  —  practi- 
cally the  same  as  the  standard  Cool- 
idge filament  transformer  used  in  con- 
nection with  10-inch  spark  gap.  Pro- 
vision has,  however,  been  made  for 
the  additional  voltage. 

5.  Victor  Kearsley  Stabilizer — It  is 
suggested  that  the  stabilizer  forming 
a  part  of  this  unit  be  suspended  from 
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the  ceiling  with  two  milliampere 
meters  in  series.  The  two  meters,  it 
is  asserted,  provide  a  double  check  on 
the  milliamperage  through  the  tube, 
one  meter  checking  the  other,  and 
making  certain  of  correct  tube  cur- 
rent. 

6.  Coronaless  Overhead  System — 
Special  tubing  has  been  designed  for 
this  outfit  of  three-quarter  inch  diam- 
eter, which  when  suspended  18  inches 
from  the  ceiling  on  insulators  de- 
signed for  280,000  peak  volts,  will 
prevent  corona. 

7.  New  Coolidge  Deep  Therapy 
X-Ray  Tube— Follows  Coolidge  Uni- 
versal type  of  tube  construction.  It 
is  built  to  operate  at  a  voltage  not 
exceeding  200,000  peak  volts,  at  which 
it  will  stand  a  current  of  8  milliam- 
peres. 

8.  The  Victor  Sphere  Gap — The 
only  instrument  of  absolute  precision 
for  peak  voltage  measurement.  This 
particular  device  was  discussed  at  con- 
siderable length  in  the  September  is- 
sue of  The  Journal. 


The  Victor  Corporation,  at  the 
time  of  announcing  this  unit,  also 
brings  out  The  Victor  Bucky  Dia- 
phragm Table,  the  trough  of  which  ex- 
tends the  entire  length.  The  arc  of 
the  trough  corresponds  to  the  radius 
of  the  grid  of  the  diaphragm,  which 
is  mounted  directly  underneath  and 
traverses  the  entire  length  of  the  table 
on  roller  bearings.  This  movement 
is  in  unison  with  the  tube  stand  to 
which  it  is  locked.  This  table  carries 
with  it  a  false  top  so  as  to  make  it  a 
piece  of  apparatus  of  universal  utility 
and  avoid  the  necessity  of  purchase 
of  two  tables.  Another  added  feature 
is  the  fact  that  the  Victor  Compression 
and  Immobilizing  Device  has  been 
adapted  to  this  table. 

On  the  whole,  this  outfit  represents 
all  the  latest  Victor  accomplishments 
in  new  apparatus  and  equipment,  em- 
bodying all  the  well-established  prin- 
ciples that  have  come  up  with  the 
profession,  and  is  a  long  forward  step 
in  the  direction  of  duplication  of  dos- 
age and  standardization  of  technique. 


Patterson  Cleanable  Intensifying  Screen 


^~T>HE  first  public  exhibition  and  an- 
JL  nouncement  of  the  new  Patter- 
son "Cleanable"  Intensifying  Screen 
was  made  at  the  annual  meeting  of 
The  American  Roentgen  Ray  Society 
in  Washington.  D.  C.  September 
27th,  28th,  29th,  and  30th. 

This  screen  is  a  very  real  advance 
in  screen  manufacture.  Of  course, 
most  radiologists  and  technicians  ap- 
preciate that  the  chief  cause  of  dam- 
age to  intensifying  screens  is  dirt, 
dust,  and  other  foreign  particles  which 
in  some  manner  become  attached  to 
the  surface  of  the  screen,  becoming 
imbedded  in  the  emulsion  and  thus 
preventing  removal. 

The  Patterson  "Cleanable"  is  im- 
pervious to  dirt  or  dust  which  may 
work  into  the  cassette  or  settle  on  the 
screen  when  lying  open  on  the  table. 


It  also  resists  smearing  materials  like 
soot,  crayon,  lead  pencil  or  aluminum 
marks. 

The  screen  is  also  waterproof.  Thus 
any  dust  or  liquid  spilled  on  the  screen 
can  be  wiped  off  without  damage. 
Developing  solutions  have  no  effect 
on  the  screen  provided  they  are  not 
permitted  to  dry  down.  These  solu- 
tions carry  a  precipitate  which  leaves 
an  indelible  stain  if  permitted  to  dry 
down  before  removal.  The  cleansing 
of  this  screen  should  be  with  a  piece 
of  cotton  cloth  and  soap  and  water. 
The  screen  should  not  be  dipped  into 
a  bath  or  held  under  a  spigot. 

Patterson  guarantees  the  same 
standard  quality  in  this  screen  that 
has  characterized  Patterson  products 
for  years:  it  may  be  used  as  Standard 
or  Special,  and  in  either  position  in 
double  screen  technique. 
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Wappler  Radiographic  and  Fluoroscopic  Table 


A 


S  usual,  Wappler  Electric  Com- 
pany is  on  the  market  with 
something  decidedly  advantageous  in 
a  table  for  radiographic  and  fluoro- 
scopic work.    The  table  incorporates 


stand,  also  mounted  on  rails  and 
travelling  the  full  length  of  the  table; 
and  as  a  part  of  the  tubestand  a  com- 
bination device  for  holding  the  fluores- 
cent screen  for  fluoroscopy.    This  de- 


the  well-known  Wappler  Counter- 
balanced, gravity  operated  plate 
changer;  a  trochoscope  mounted  on 
rails  beneath  the  table  and  travelling 
its  full  length;  a  stereoscopic  tube- 


vice  has  space  for  a  11x14  cassette, 
making  possible  radiography  from  the 
underside  of  the  patient. 

The  table  itself  is  largely  of  wood 
construction,  beautifully  finished  in 
mahogany. 
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Stereoscopical  Roentgenoscopy  and  a 
New  Apparatus  for  its  Application. 
J.  Van  Ebbenhorst  Tengbergen, 
"Archives  of  Radiology  and  Electro- 
therapy," No.  252,  Vol.  26,  July, 
1921. 

CONSIDERING  the  marked  advan- 
tage of  stereo  Roentgenoscopy,  the 
author  expresses  his  wonder  that  it  is 
not  in  more  common  use,  and  states 
that  he  knows  only  one  radiologist 
using  this  method  of  stereo  fluoros 
copy.  He  goes  into  the  principle  un- 
derlying this  procedure  and  then 
describes  his  device,  which  consists  es- 
sentially of  a  single  stereoscopic  tube, 
or  twin  Coolidge  tubes,  wired  in  op- 
posite directions  in  the  secondary  cir- 
cuit and  this  can  be  operated  with  or 
without  a  rectifying  device.  The  lead 
is  taken  off  to  operate  the  dual  electro- 
magnets of  his  instrument,  which  he 
has  designated  as  a  "SYNCHRONO- 
SCOPE."  This  instrument  works  in 
a  similar  way  to  the  ordinary  kine- 
matograph  shutter  by  a  revolving 
shutter  with  its  blades  running  in  syn- 
chronism with  the  appearance  of  the 
fluoroscopic  image  from  the  twin  tubes 
in  such  a  way  that  the  left  eye  is  cov- 
ered while  the  left  tube  is  excited,  and 
when  the  right  tube  is  excited  the 
shutter  has  turned  sufficiently  so  that 
the  left  eye  is  free  to  visualize  the 
screen  image,  while  the  vision  of  the 
right  eye  at  this  instant  is  blocked. 
In  this  way  the  rapid  alternation  pro- 
duces a  pseudo  stereoscopic  effect 
which  aids  materially  in  visualizing 
the  object  being  examined. 

He  has  extended  his  experiments  to 
apply  the  method  to  the  projection 
"x"  by  using  duplicate  plates  thrown 
on  the  screen  by  two  lanterns  with 
the  aid  of  the  synchronoscope,  but  in 
order  to  visualize  it  properly  each 
obseiver  must  be  provided  with  an 
other  synchronoscope. 

NOTE: — This  instrument  appears 
essentially  the  same  as  that  described 
by  Doctor  Eugene  Caldwell  in  the 
"American  Journal  of  Roentgenology," 
page  547,  No.  12,  Vol.  5. 

x — Of  the  stereoscopic  image  on  the 
screen. 

L.  K.  POYNTZ. 

5 


Intestinal    Radiography    for  Chronic 
Appendicitis.    L.  Erasmus  Ellis,  M. 
D.,    "Archives    of    Radiology  and 
Electrotherapy,"  No.  252,  Vol.  26, 
July,  1921. 
■yHIS  paper  begins  with  favorable 
comment  on  the  advance  made  in 
abdominal  diagnosis  by  aid  of  Roent 
genography  during  the  past  few  years. 
He  describes  the  technique  used  in  his 
examinations,  which  consists  of  the 
administration  of  20  to  25  ounces  of 
an  opaque  milk  meal,  the  patient  in 
the  standing  position  behind  a  Fluoro- 
scopic screen.    Deglutation  is  watched 
and  a  recording  plate  is  made  of  the 
stomach  at  once,  and  at  intervals  vary- 
ing according  to  the  particular  indi- 
cations of  the  case,  (but  chiefly  one, 
three,  seven,  twenty-four,  forty-eight 
and  seventy-two  hours  after  ingesting 
the  meal)  additional  plates  are  made, 
supplemented  by  further  fluoroscopic 
examination. 

As  a  result  of  his  experience  he  now 
concludes  that  "chronic  appendicitis 
is  no  longer  merely  a  name,  but  an 
actual  entity  with  such  a  constant 
analogy  of  signs  as  to  constitute  al- 
most a  classical  picture.  These  he 
enumerates  to  include  :  (a)  reflex  er- 
ratic spasm  of  the  stomach  with  a 
delayed  emptying  time;  (b)  a  Lane's 
kink  which  he  claims  nearly  always 
exists;  (c)  appendix  may  be  shown 
apparently  adherent  to  the  terminal 
ileum;  (d)  he  regards  the  kinking, 
clubbing,  or  segmentation  of  the 
barium  contents  as  pathological — this 
latter  condition  he  describes  as  "sec- 
tional." (e)  the  non-filling  of  the  ap- 
pendix is  often  significant  of  a  chronic 
inflammation  which  has  resulted  in  an 
obliterating  sclerosis;  (f)  delay  in  the 
terminal  ileum  with  a  hypertrophy  or 
dilation  of  this  gut  is  frequent;  (g) 
drawing  down  with  a  resultant  kinking 
of  the  hepatic  end  of  the  transverse 
colon  into  the  right  iliac  fossa  he  con- 
siders as  a  constant  sign.  Any  or  all 
of  these  signs  may  be  present  in  a 
single  case  and  often  give  the  clue  to 
the  Clinician  of  the  cause  of  the  vague 
clinical  symptoms  or  complaints  of 
gastro  -  pyloro  -  duodenal  -  dyspepsia, 
where  no  suspicion  of  the  appendix 
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appears  from  clinical  examination. 

Eight  cases  are  then  cited  illustrated 
by  a  similar  number  of  radiographs. 
The  case  histories,  the  roentgen  find- 
ings are  briefly  gone  into  and  the 
surgical  findings  checked.  He  is  very 
honest  in  admitting  his  errors  and  he 
reiterates  what  he  considers  the  "four 
cardinal  signs",  which  he  designates 
as  the  "syndrome": 

1.  Delay  in  the  progress  of  the 
meal  in  the  ileo-caecal  region. 

2.  A  Lane's  kink. 

3.  Controlling  pathological  appen- 
dix. 

4.  A  kink  in  the  proximal  portion 
of  the  transverse  colon. 

L.  K.  POYNTZ. 


A  Case  of  Large  Penetrating  Ulcer  of 
the  Lesser  Curvature.  F.  Herman- 
Johnson,  M.  D.,  -'Archives  of  Radi- 
ology and  Electrotherapy,"  No.  252, 
Vol.  26,  No.  2,  July,  1921. 
THE  writer  cites  the  case  of  a  pa- 
tient, 60  years  of  age,  whose  clinical 
history  and  Roentgen  findings  show 
conclusively  a  large  penetrating  ulcer 
of  the  lesser  curvature  of  the  stomach. 
Operation  was  refused,  so  medical 
treatment,  consisting  chiefly  of  rest 
and  milk  diet,  was  instituted  with  a 
complete  amelioration  of  the  symp- 
toms. An  interval  of  several  months 
of  ease  followed  this.  There  was  a 
gradual  reappearance  of  the  symptoms 
and  eighteen  months  from  the  date 
of  the  first  Roentgen  examination  he 
was  re-examined  by  this  method  and 
an  attempt  was  made  to  duplicate  the 
conditions  under  which  the  original 
plate  was  made.  This  showed  a  per- 
fect silhouette  of  a  normal  stomach. 
However,  another  view  from  a  differ- 
ent angle  showed  that  there  was  still 
some  excavation  at  the  site  of  the 
original  ulcer. 

The  writer  points  out  the  total  in- 
adequacy of  a  single  plate  for  gastro- 
intestinal diagnosis  and  calls  atten- 
tion to  the  apparent  healing,  though 
only  temporary,  of  this  large  ulcer 
cavity,  under  medical  treatment  alone. 

The  article  is  illustrated  by  three  ex- 
cellent plates. 

L.  K.  POYNTZ. 


Research  and  Radio-Therapeutics.  As 
Reported  in  "Archives  of  Radiology 
and  Electrotherapy,"  No.  252,  Vol. 
26,  No.  2,  July,  1921. 
|N  view  of  the  rather  brilliant  results 
that  have  been  claimed  by  Profes- 
sors Seitz  and  Wintz  of  Erlangen,  in 


Bavaria,  there  has  been  appointed  a 
committee  consisting  of  Sir  William 
Milligan,  Professor  H.  R.  Dean,  Pro- 
fessor W.  L.  Bragg,  Dr.  Powell  White, 
James  Watts,  Esq.;  Dr.  A.  Burrows, 
and  Dr.  A.  E.  Barclay  for  the  investi- 
gating of  their  methods  and  claims. 
The  sum  of  '-4,000  has  been  donated 
and  set  aside  to  defray  the  expenses 
incurred  in  this  investigation  and  the 
manner  suggested  to  accomplish  this 
end  is  the  appointment  of  a  scholar 
for  a  period  of  two  years  who  shall 
visit  the  Clinic  at  Erlangen,  Frieburg, 
Berlin,  Mannheim,  and  other  centres 
in  France,  Holland,  and  Sweden,  as 
are  considered  desirable.  This  scholar 
is  to  furnish  a  preliminary  report  of 
his  visit  to  Erlangen  and  if  this  re- 
port is  favorable  a  complete  equip- 
ment is  to  be  purchased  and  sent  to 
the  Manchester  Royal  Infirmary 
to  carry  on  the  investigation  there. 
This  will  be  done  by  the  scholar  on 
bis  return  from  the  Continent  and 
there  will  be  placed  at  his  disposal 
the  complete  facilities  of  the  hospital, 
consisting  of  three  other  equipments. 
The  sum  of  i'350  per  annum  will  be 
offered  as  salary  with  an  additional 
'-50  as  travelling  allowance.  Because 
of  the  amount  of  work  undertaken  the 
announcement  states  that  it  is  prob- 
able that  assistance  and  collaboration 
from  others  will  be  required. 

NOTE: — This  announcement  is  be- 
ing abstracted  because  it  is  a  rather 
significant  step  being  taken  by  the 
British  school  to  find  out  the  real 
truth  about  the  intensive  x-ray  treat- 
ment of  cancer  as  practiced  in  Ger- 
many and  I  believe  will  be  of  inter- 
est to  the  radiologists  of  this  country. 

L.  K.  POYNTZ. 


Clinical  Features  as  the  Determining 
Factors  in  the  Application  of  Rad- 
ium and  Roentgen  Rays  in  Malig- 
nancy.    Dr.    Paul    Eisen,  Detroit. 
Jour.  Michigan   State  Medical  So- 
ciety, February  3,  1921. 
THE  physical  and  biological  aspects 
in    the    treatment    of  malignancy 
usually  crowd  out  the  clinical  consid- 
erations.   The  most  important  clinical 
feature  to  consider  is  to  determine  if 
the  tumor  is  localized  or  metastatic. 
Even  if  the  latter,  it  may  need  treat- 
ment.   Operability  and  prognosis  en- 
ter in. 

The  second  clinical  feature  of  im- 
portance is  to  determine  how  rapidly 
the  tumor  is  growing.  Any  part  of 
the  body  may  be  treated  by  roentgen 
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ray.  The  resistance  of  the  patient  to 
malignancy  is  the  all-important  ques- 
tion.   Patients  react  differently. 

A  third  clinical  factor  to  determine 
is  the  origin  of  the  tumor.  Cancers 
of  the  bladder,  the  tongue  and  vulva, 
and  some  periosteal  cancers  and 
chondrosarcomata  yield  very  poorly. 

The  greater  the  age  of  the  patient, 
the  greater  the  resistance.  Malignancy 
in  the  young  travels  fast.  The  longer 
a  patient  has  a  cancer,  the  easier  it  is 
to  attack  it.  Cachexia  is  a  disastrous 
feature.  The  intervals  between  treat- 
ments depend  on  the  patient's  toler- 
ance. Surgery  must  go  hand  in  hand 
with  roentgen  ray  and  radium — their 
use  must  be  complementary.  Infec- 
tions increase  the  rapidity  of  spread 
and  lessen  the  chances  of  recovery. 
If  pain  does  not  disappear  under  treat- 
ment the  prognosis  is  bad.  Hemor- 
rhage generally  ceases.  The  blood 
supply  must  be  conserved.  Organs 
with  a  large  blood  supply,  such  as  the 
thyroid,  must  be  treated  carefully. 
The  blood  and  urine  must  be  under 
constant  control  where  heavy  dosage 
is  applied.  It  is  suggested  that  tumors 
generally  produce  imimunity  in  the 
body. 

A  resultant  scar  in  malignancy  is  a 
clinical  manifestation  that  the  lesion 
is  healed.  Contradiction  of  the  whole 
area  is  a  good  sign. 

These  remarks  apply  to  localized 
malignancy  only.  The  clinical  features 
determining  the  method  of  raying 
generalized  malignancy  are  different. 

E.  W.  R. 


Symposium   on   Uterine   Cancer  and 
Irradiation.    Drs.  Rex  Duncan,  Los 
Angeles;  Henry  Schmitz,  Chicago; 
John  G.  Clark  and  Floyd  E.  Keene, 
Philadelphia.    Jour.  A.  M.  A.,  Aug. 
ust  20,  1921;  pp.  604-620. 
^HESE  three  papers  were  read  be- 
fore   the    section    on  Obstetrics, 
Gynecology  and  Abdominal  Surgery 
at  the  seventy-second  annual  session 
of  the  Amedican  Medical  Association. 
They  cover  nearly  every  phase  of  the 
subject.     The  high  standing  of  the 
authors,  whose  opportunities  for  hand- 
ling a  large  number  of  cases  assure 
them  a  careful  hearing,  demonstrates 
the  importance  of  radium  in  carcinoma 
of  the  uterus.     One  is  chosen  from 
the  west,  one  from  the  middle  west, 
and  two  together  present  a  paper  from 
the  east.     This  gives  them  a  wide 
range  of  experience. 


In  each  paper  careful  attention  is 
paid  to  the  history  of  radiation  treat- 
ment, to  the  physical  aspects,  to  the 
pathologic  changes,  to  the  technique 
and  to  the  results.  The  conclusions 
are  brief  and  are  as  follows: 

Dr.  Duncan: 

1.  Uterine  cancer,  when  given  early 
and  appropriate  treatment,  is  curable 
in  a  large  percentage  of  cases. 

2.  Curative  treatment  depends  on 
early  diagnosis.  It  is  necessary,  there- 
fore, to  extend  public  knowledge  so 
that  women  will  consult  the  physician 
early. 

3.  The  profession  must  be  more 
keen  in  the  early  recognition  of  uterine 
cancer,  and  greater  attention  should  be 
given  to  the  removal  of  chronic  irri- 
tation and  the  extirpation  of  precan 
cerous  lesions. 

4.  Appropriate  radium  therapy  in 
recurrent  and  inoperable  carcinoma 
surpasses  any  known  therapeutic  agent. 
Pain,  hemorrhage  and  odorous  dis- 
charges are  relieved,  and  there  fre- 
quently occurs  prompt  improvement 
in  the  general  condition  of  the  patient. 
Life  is  prolonged,  and  there  results  a 
comparatively  high  percentage  of  clini- 
cal cures. 

5.  Radium  therapy,  when  employed 
by  one  with  adequate  facilities,  skill 
and  experience,  is  the  treatment  of 
choice  in  early,  or  so-called  operable, 
carcinoma  of  the  cervix.  It  avoids 
operation  with  the  attendant  suffer- 
ing, invalidism,  complications,  and 
high  immediate  mortality.  Symptoms 
are  promptly  relieved,  and  there  re- 
sults a  higher  percentage  of  cures 
than  from  surgery  or  any  other  method 
of  treatment. 

6.  The  efficacy  of  radium  therapy 
depends  on  an  adequate  quantity  of 
radium  or  radium  emanation  and  ap- 
propriate facilities,  together  with  suf- 
ficient knowledge  and  experience  for 
its  proper  application.  Proper  dosage 
and  technique  are  of  the  utmost  im- 
portance. 

Dr.  Schmitz: 

1.  Prophylaxis  plays  an  important 
factor  in  the  treatment  of  cancer. 

2.  Classification  of  uterine  carci- 
nomas is  of  paramount  importance  to 
separate  localized  from  the  more  ad- 
vanced cases. 

3.  Localized  carcinomas  must  be 
treated  by  surgical  methods,  prefer- 
ably with  the  use  of  the  actual  cautery, 
while  the  borderline  and  advanced 
cases  should  be  referred  to  ray 
therapy. 
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4.  A  combination  of  surgery  with 
radiotherapy  is  not  advisable.  How- 
ever, a  combination  treatment  of 
gamma  and  roentgen  rays  assures  bet- 
ter results  than  the  .  application  of 
either  agent  alone.  The  radium  must 
be  inserted  into  the  cervical  canal, 
while  the  roentgen  rays  are  applied 
through  the  suprapubic  and  sacral  reg- 
ions. This  also  renders  the  treatment 
available  for  all  classes  of  patients, 
owing  to  the  lessened  expense. 

5.  It  is  hoped  that  with  an  im- 
provement in  the  technique,  perma- 
nent recoveries  will  become  more 
numerous. 

Drs.  Clark  and  Keene: 

1.  Radium  in  100  mg.  amounts  will 
yield  most  gratifying  results  if  prop- 
erly applied. 

2.  To  pursue  a  set  course  without 
variation  in  the  frequency  of  treat- 
ments regardless  of  the  progress  of 
the  healing  is  hazardous. 

3.  To  attain  the  best  results,  the 
first  irradiation  should  be  done  under 
nitrous  oxid  anesthesia,  as  a  more 
careful  examination  may  be  made,  and 
the  radium  more  advantageously 
brought  in  contact  with  the  malignant 
areas  either  through  radium  tubes  or 
by  radium  needles.  Gauze  packing  in- 
stead of  metal  shields  should  be  used 
for  protective  purposes. 

4.  The  process  of  cure  passes 
through  three  stages:  local  destruc- 
tion, connective  tissue  formation,  and 
hyalinization. 

5.  A  hysterectomy  after  successful 
irradiation  of  an  otherwise  inoperable 
case  is  hazardous  and  does  not  pro- 
mote the  best  interests  of  the  patient. 

6.  Results  of  irradiation  in  cancer 
of  the  cervix  practically  remove  this 
class  of  cases  from  the  surgical  field, 
although  we  have  not  yet  completely 
yielded  this  point. 

7.  Cases  of  cancer  of  the  fundus, 
unless  too  far  advanced,  or  unless 
there  is  a  critical  surgical  contraindi- 
cation, should  be  submitted  to  hyste- 
rectomy, followed  from  fourteen  to 
twenty-one  days  later  by  a  light  ir- 
radiation of  the  vaginal  fornix. 

8.  Irradiation  is  dangerous  imme- 
diately before  or  soon  after  an  opera- 
tion, or  when  employed  in  fresh  oper- 
ative fields. 

9.  Frequent  repetitions  of  irradia- 
tion are  probably  unnecessary  and 
possibly  hazardous,  as  the  foregoing 
observations  point  to  the  fact  that 
the  chief  blow  is  struck  at  the  first 
application. 


10.  The  frequency  of  irradiation  fist- 
ulas may  be  reduced  to  a  minimum  or 
almost  completely  avoided  by  the  ap- 
nlicaHon  of  a  well  olaced  vaginal  park 
which  removes  the  healthy  tissues 
from  the  zone  of  intensive  emana- 
tions. 

ABSTRACTS  OF  DISCUSSION 
Dr.  William  P.  Graves,  Boston: 
The  propaganda  for  general  education 
goes  on.  The  good  that  radium  has 
done  is  witness  to  this  fact.  If  radium 
never  cured  a  case  the  wonderful  good 
accomplished  by  palliation  has  been  a 
boon  to  humanity.  Rarely  can  a  pa- 
tient not  be  helped.  Operability  de- 
pends on  whether  the  patient  can  be 
cured  by  operation.  Results  around 
Boston  do  not  warrant  condemnation 
of  the  operation  to  cure  cervical  can- 
cer. 

Dr.  Ochsner,  Chicago:  For  years 
the  cautery  in  carcinoma  of  the  cervix 
had  been  used  in  the  Ochsner  clinic. 
During  the  last  four  years  the  number 
of  operations  has  been  reduced.  In 
the  last  year  none  have  been  operated 
upon  and  all  have  had  radium.  A  sec- 
tion for  pathologic  examination  is  not 
advisable  because  of  the  danger  of 
metastasis.  Radium  can  be  introduced 
under  spinal  anesthesia  without  any 
discomfort  to  the  patient. 

Dr.  Taussiz,  St.  Louis:  There  is  no 
routine  radium  treatment  for  cancer 
of  the  cervix.  Every  case  has  to  be 
handled  differently,  with  different 
amounts  of  radium,  of  filtration,  and 
different  dosage.  Morphine-scopola- 
min  anesthesia  is  useful  in  applying 
the  radium  and  the  packing.  This 
should  always  be  done  in  the  knee- 
chest  position. 

Dr.  Schmitz,  Chicago:  Radium  can 
be  effective  for  only  3  cm.  in  any  di- 
rection. For  reasons  of  this  limita- 
tion roentgen  ray  irradiation  is  com- 
bined with  it.  Every  patient  should 
be  treated  the  same,  by  one  standard 
method.  The  disease  and  not  the 
patient  should  be  treated. 

Dr.  Keene,  Philadelphia:  Treatment 
should  not  be  by  rule  of  thumb,  but 
by  adaptation  of  method  to  the  pa- 
tient. Local  anesthesia  is  useful. 
Emanation  needles  in  the  broad  liga- 
ments have  never  resulted  in  harm  in 
our  hands. 

Dr.  Duncan,  Los  Angeles:  Even  if 
there  are  no  cures,  the  palliation  is 
superior  to  any  other  method.  Cervi- 
cal carcinoma  is  not  surgical  and 
should  be  treated  with  radium. 

E.  W.  R. 
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Radium  in  Carcinoma  of  the  Uterus. 
William    Kohlman,    New  Orleans. 
Surgery.    Gynecology    and  Obste- 
trics. August,  p.  159. 
■yHE  use  of  radium  began  as  a  palli- 
ative in  malignancy.    The  results 
obtained  have  made  a  place  for  it  in 
treatment  as  an  adjunct  to  surgery, 
and  often  rivaling  and  even  exceeding 
it  in  results  obtained.    The  low  oper- 
ability.  the  high  operative  mortality 
and  the  low  percentage  of  cures  of 
surgical  treatment  give  encouragement 
to  any  method  which  promises  better 
results.     The  palliative  and  curative 
results  of  radium  have  been  surpris- 
ing. 

In  inoperable  carcinoma  the  treat- 
ment cf  radium  is  the  method  of 
choice.  Preoperative  radium  treat- 
ment is  advantageous,  but  it  should 
be  followed  by  early  operation.  Late 
operation  following  radium  treatment 
is  difficult.  Post-operative  treatment 
is  the  routine.  Post-operative  radia- 
tion by  the  roentgen  ray  may  be  used 
instead  cf  radium. 

On  the  question  of  the  use  of  radium 
in  early  cperable  cancer  of  the  uterus 
there  is  a  division  cf  opinion.  Such 
cases  treated  by  radium,  because  some 
complication  contraindicated  opera- 
tion, have  done  surprisingly  well. 
Surgery  could  not  have  done  better. 
Less  frequent  local  recurrence  was 
observed. 

Claims  for  the  great  value  of  radium 
must  not  be  over-emphasized.  Cures 
can  only  be  expected  in  early  cases. 

Radium  radiation  is  considered  ef- 
fective at  a  distance  of  from  3  to  5 
centimeters.  Combined  radium  and 
roentgen  radiation  should  increase  the 
value  of  treatment.  Within  three  to 
four  days  there  are  apparent  decided 
evidences  of  the  effect  of  the  radia- 
tion. The  tumor  lessens  in  size,  due 
to  destruction  of  the  cancer  cells  and 
the  slow  formation  of  connective  tis- 
sue. In  order  to  lessen  the  blood  sup- 
ply the  internal  iliac  and  ovarian 
arteries  are  ligated  as  early  as  pos- 
sible. Of  twelve  cases  treated  in  this 
way.  six  are  clinically  for  periods 
ranging  from  three  months  to  one 
year  and  eight  months.  Some  of 
these  were  advanced  cases. 

Since  June.  1915.  96  cases  have  been 
treated  in  the  Touro  infirmary  by 
the  author,  56  by  radium  alone.  Im- 
provement was  obtained  in  practicallv 
all.  Recurrence  or  failure  to  respond 
promptly  were  considered  ill  omens. 


Most  of  the  cases  were  advanced  and 
inoperable. 

SUMMARY  OF  RESULTS 
Group  1.  Carcinomata  which  are 
early  and  easily  operable:  fa)  Cases 
treated  with  radium  only,  (b)  Cases 
with  panhysterectomy  and  post-oper- 
ative radiation. 

Group  2.  Carcinomata  that  are  doubt- 
ful and  inoperable,  (a)  Cases  treated 
with  radium,  (b)  Cases  treated  with 
ligation  and  radium. 


Group  3.  Recurrence  of  carcinomata 
after  panhysterectomy. 

No 


Group  1 

Living  Dead 

Report  Tot. 

fa) 

4 

1 

1  6 

(b) 

5 

0  9 

Group  2 

(a) 

22 

22 

12  56 

(b) 

7 

5 

0  12 

Group  3 

4 

4 

5  13 

96 

The  tech 

n:aue 

is    simple.  Silver 

tubes  ard  25-50  mgm.  of  radium  in  a 
3  mm.  br^ss  filter  and  a  finger  cot 
are  packed  with  eauze  in  the  cancer 
crater.  The  packing  is  arranged  to 
protect  the  bladder  and  rectum.  Later 
the  cervix  is  treated.  In  most  cases 
the  periods  cf  treatment  were  eight 
to  ten  days  apart.  Examination  was 
made  from  every  four  to  six  weeks. 
The  rule  is  followed  to  treat  every 
three  months  all  cases  that  are  clini- 
cally improving. 

E.  W.  R. 


X-Rav  After  Inflation  of  Pelvic 
Cavity.  Dr.  Reuben  Peterson.  Ann 
Arbor.  Michigan.  Surg.  Gyn.  and 
Oh«  .  August.  1921.  p.  154. 
Y'HIS  is  not  a  new  procedure,  but  it 
has  not  been  generally  ?doDted  as 
an  aid  to  pelvic  diagnosis.  There  was 
earlv  prejudice  against  the  method 
borate  it  was  supposed  that  little 
additional  information  could  be  de- 
tected, and  for  fear  of  the  dangers, 
bimanual  examination  aids  in  the 
dj  a  gnosis  of  mflammatory  pelvic  le- 
gions, but  it  does  not  go  far  enough. 
Long  experience  made  the  author 
rather  sure  that  he  could  tell  all  there 
was  to  tell  after  a  bimanual  examina- 
tion, but  he  does  not  think  so  now. 
To  one  who  is  honest  with  himself 
and  knows  he  makes  mistakes,  this 
method  will  be  helnful  and  lessen  the 
number  of  errors.  Exploratory  opera- 
tions are  fewer.  More  exact  diagnoses 
are  made. 
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Over  150  cases  have  been  injected 
without  any  injury  to  the  patient. 
This  agrees  with  Rubin  and  Stein  and 
Stewart.  Such  evidence  is  more  valu- 
able than  any  theoretical  considera- 
tions. 

Discomfort  is  common,  and  depend- 
ent almost  entirely  on  the  amount  of 
gas  inflated.  As  little  as  possible 
should  be  u^ed.  Frm  600  c.c.  to 
1,000  c.c.  is  sufficient.  Inflammatory 
lesions  increase  the  discomfort.  Dis- 
comfort can  be  largely  controlled  by 
th*»  sl^w  introduction  of  the  gas. 

Carbon  dioxide  gas  has  supplanted 
thp  use  of  oxygen  because  of  its 
rapid  absorption,  hence  the  brief 
neriorl  of  discomfort.  In  15  or  20 
minutes  the  patient  is  comfortable. 
TVip  rapid  absorption  does  not  prevent 
g-ocd  work  if  the  technique  runs 
smoothly. 

Tnrsiiten'np  eras  inflation:   The  eras 

p-ccP(3  with  thp  patient  in  the  Sims 
position.  A  uterine  cannula  ?s  intro- 
duced after  iodine  sterilization  of  the 
cervix  The  gas  is  introduced  with 
no  more  than  200  mm.  pressure.  If 
trpc  ppoepe  freelv.  500  to  1  000  c.c.  are 
^l^v-^  fro  enter.  The  plate  is  then 
t^ken  as  if  the  inflation  were  through 
the  abdominal  wall. 

Transperitoneal  eas  inflation:  Most 
races;  are  handled  bv  this  method.  The 
Rubin  technique  »s  emnloved  for 
gfuasring  the  eras.  Patient  is  in  mod- 
erate knee-chest  position,  changing"  to 
Trendelenburg.  The  plates  are  then 
made  in  the  usual  manner. 

SUMMARY 

1  The  uterus,  together  with  tubes 
and  ovaries,  can  be  clearly  shown  by 
pneumoperitoneal  roentgenography. 

?  The  tubes  are  more  easily  shown 
following  the  inflation  by  the  trans- 
nterine  route. 

3  On  prr^unt  of  rapid  absorption, 
C  O    would  better  be  used. 

4. "  Irregularities  of  the  uterus, 
omental  and  bowel  adhesions  are 
rlearlxr  demonstrated. 

5  Bv  this  method,  diseased  append- 
ages mav  be  more  easily  and  accur- 
atelv  diagnosed. 

6.  The  use  of  the  knee-chest  and 
Trendelenburg  positions  requires  less 
ga«.  h^nce  less  discomfort. 

7  If  technioue  is  good,  retention 
of  bowel  loops  in  the  pelvis  is  a  proof 
of  adhesions. 

*  The  Pneumoperitoneal  x-ray 
mak-s  earlier  diagnosis  of  pregnancy 
possible.  The  transperitoneal  route  is 
always  used.   (See  discussion). 
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9.  Both  methods  are  free  from  dan- 
ger. 

10.  Bimanual  pelvic  examination  and 
pelvic  pneumoperitoneal  roentgeno- 
graphy are  not  antagonistic  diagnostic 
methods.  Each  is  valuable,  and  the 
value  of  either  is  enhanced  when  used 
conjointly. 


The  Treatment  of  Carcinoma  of  the 
Cervix  and  Uterus  by  Radium  Sup- 
plemented by  Deep  Roentgen  Ther- 
apy. Dr.  R.  H.  Boggs,  Pottsbury, 
Pa. 

C!URGERY  has  made  no  progress  in 
the  treatment  of  carcinoma  of  the 
rervix  and  uterus  in  twenty  years. 
"Refinement  in  technique  has  reduced 
the  operative  mortality  but  it  has  not 
lessened  the  ultimate  results.  Radiol- 
ogy and  cautery  have  effected  the  only 
advancement.  Carcinoma  of  the  cer- 
vix is  *till  a  surgical  disease,  but  co- 
rpprpt'nn  between  the  surgeon  and 
radiologist  is  necessary  to  obtain  the 
hest  re«wlt«.  The  radiologist  must 
have  sufficient  radium  and  consider- 
able evnerienrp  to  do  the  best  that 
ran  he  done.  T^o  much  work  is  being 
done  noorlv.  Man v  methods  of  pro- 
cedure are  hein?y  followed  out.  Radia- 
tion is  beine  eiven  in  so  manv  ways 
that  it  i«  h^rn1  to  draw  conclusions. 

Tnctpad  of  hopeless  cases,  borderline 
and  favorable  case«  are  coming  for 
T-^di'iirn  *rpatment  Removing  the  local 
VcJon  ic  not  <=o  important  as  destroy- 
j'ner  tn*»  Ivmphatic  invasion. 

Radium  destrovs  disease  at  a  greater 
^'*<=tanr^  than  the  knife  can  reach. 
TV<e  pelvic  odands  chould  be  raved  in 
all  rases  The  evtent  cannot  be  told 
nV  tV.o  ci7e  of  the  primarv  lesion.  If 
7  or  «  per  cent  ^f  the  cases  coming: 
for  treatment  of  carcinoma  of  *-he 
rerviv  are  free  from  disease  in  five 
^ears  then  at  least  90  ner  cent  should 
no"^  rhe  benefit  of  radium. 

When  radium  is  used  as  an  acute 
onerafive  procedure,  the  operation 
cnonld  he  performed  within  from  four 
to  picrht  weeks  before  fbrous  forma- 
tion Vioc  faken  nlare.  Observers  re- 
port that  30  to  60  per  cent  show  para- 
metria! involvement  at  the  time  of 
operation. 

ProhabW  the  onlv  cures  following 
fh«  Wertheim  operation  are  those  in 
which  there  was  no  edandular  involve- 
ment. Proper  radinm  treatment  lo- 
oaPv.  «npnlemented  hv  deep  roenteen 
^pi-spv  would  gfiven  more  cures 

On  account  of  the  raoid  spread  of 
the  cervix  and  the  hopeless  condition 
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so  soon  reached  makes  any  amount  of 
palliation  from  radium  treatment  mean 
much  to  the  patient.  Today  radium  is 
indicated  as  a  palliative  measure  for 
hopeless  inoperable  and  recurrent 
ca^es.  as  an  antioperative  procedure, 
and  for  prophylaxis  after  surgical  re- 
moval. Latelv  radium  is  being  used 
for  some  primary  cases  in  carcinoma 
of  the  cervix  when  the  disease  extends 
into  the  cervicpl  canal.  The  malignant 
process  should  be  treated  by  radium 
promptly. 

Radium  will  clinically  oure  manv 
cases.  It  is  a  specific  palliative.  If 
recurrence  takes  place  the  patient  suf- 
fer«:  infinitely  less.  The  hemorrhage 
and  discharge  ceases.  In  two  to  four 
weeks  the  local  condition  improves 
and  clears  up.  The  deodorizing  and 
disinfectant  work  of  radium  is  remark- 
able. 

From  3.000  to  6,000  mg.  hours  of 
radium,  filtered  by  1^2  mm.  of  brass 
and  sufficient  eauze  and  rubber  to 
make  15  mm.  of  filtration,  are  usually 
employed  in  the  cervix  and  vagina. 
Three  tubes  are  usually  introduced, 
one  in  the  rervix  and  one  oointing 
toward  each  broad  ligament.  Due  pre- 
caution to  prevent  injury  of  the  blad- 
der and  rectum  is  taken. 

At  present  there  are  several  methods 
of  applying  filtered  roentgen  rays  to 
the  deep  Ivmphatics.  Thev  are  all 
producing  about  the  s^me  results  if  the 
technical  points  are  known  and  suffi- 
cient lethal  doses  applied. 

E.  W.  R. 


X-Rav  Treatment  of  Basedow's  Dis- 
ease.   Dr.  I.  S.  Trostler,  Chicago. 
The    American    Physician,  April, 
1921,  n.  289. 
■yHE  thyroid  is  the  balance-wheel  of 
metabolism.    When  normal,  it  in- 
fluences oxidation  so  that  no  function 
is   disturbed.     When    over-active,  it 
causes  the  well-known  symptoms  of 
Basedow's  disease.   The  mam  problem 
now  is:  What  is  the  best  means  of 
slowing  down  these  over-active,  over- 
worked glands? 

Drugs  may  be  administered,  but  the 
patient  will  not  get  well.  Surgery 
cures  but  one-half  of  the  cases  oper- 
ated UDon,  and  manv  ca^es  are  too 
poor  risks  for  operation.  Crile  now  ad- 
vocates non-surgical  treatment.  Surg- 
ery has  an  operative  mortality  of  3  to 
6  per  cent.  It  requires  eighteen 
months  to  effect  a  cure.  Fullv  90  per 
cent  of  all  cases  are  cured  by  x-ray 
therapy. 


REASONS  FOR  X-RAY  THERAPY 

1.  There  is  no  harm,  and  past  re- 
sults show  that  many  have  been  cured. 

2.  There  is  no  operative  risk. 

3.  There  is  no  fear  of  operation. 

4.  There  is  greater  likelihood  of 
cure  and  less  likelihood  of  recurrence. 

5.  There  is  likelihood  of  earlier 
cure,  and  shorter  period  of  disability. 

6.  There  is  no  scar  on  the  neck. 
The  effects  on  the  gland  are  simple. 

There  is  lessening  of  the  activity  of 
the  gland  by  an  obliterating  enderar- 
teritis  of  the  blood  vessels.  It  is  as 
sure  as  ligation  without  the  risk.  Be- 
sides, there  is  a  sedative  action  on  the 
gland  cells  themselves.  Treatments 
are  continued  until  the  action  of  the 
gland  is  normal. 

Da  Costa  and  the  Mayos  advocate 
roentgenization  before  operation  in 
order  to  lessen  the  activity  of  the 
gland. 

Four  to  eight  full-dose  treatments 
are  necessary  to  effect  a  cure.  A  full 
dose  may  be  given  every  21  days  ex- 
cept in  the  most  toxic  cases. 

Because  of  the  failure  to  secure 
cures  in  a  small  number  of  cases,  it 
is  necessary  to  treat  the  thymus  area. 

Of  course  damage  to  the  heart  or 
other  organs  which  has  already  oc- 
curred cannot  be  remedied.  But  the 
damage  will  stop  where  it  is  and  the 
repair  will  be  surprising.  In  a  few 
treatments  all  the  symptoms  improve. 
Even  the  exopthalmos,  the  last  to  im- 
prove, usually  disappears  entirely. 

The  treatment  cannot  be  given  ex- 
cept by  an  experienced  phvsician. 

E.  W.  R. 


Roentgen  Therapy  in  the  Treatment 
of  Carcinoma  of  the  Breast.  Dr. 
H.    M.    Stewart,    Johnstown,  Pa. 
Pennsylvania  Journal  of  Roentgen- 
ology, July,  1921. 
JMPROVED  apparatus  has  increased 
the  efficiency  of  roentgenotherapy. 
Gocd  results  require  special  attention 
to  the  therapeutic  side  of  roentgen- 
ology.   "Earlv  diagnosis,  earlv  radical 
removal  of  the  infected  field  by  the 
roentgen  method"  was  advocated  by 
Dr.  Leonard  twenty  years  ago. 

Four  out  of  five  cases  operated  be- 
fore glandular  involvement  get  well 
When  axillary  glands  are  involved, 
the  ratio  is  reversed.  When  supra- 
clavicular glands  are  involved  they 
usually  consider  the  case  inoperable 
According  to  Pfahler,  Boggs,  Todd 
and  Deane,  25  to  50  per  cent  more 
are  cured  by  thorough  pre-  and  post- 
operative roentgen  therapy. 
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Mayo  speaks  of  the  importance  of 
the  lethal  dose  sickening  the  malig- 
nant cells  and  forming  fibrous  tissue 
and  a  barrier  to  the  spread  of  the  dis- 
ease. 

The  mammary  gland  has  more 
lymphatics  than  any  other  part  of  the 
body.  X-ray  causes  an  atrophy  and 
partial  obliteration  of  the  lymph  chan- 
nels, as  well  as  destruction  of  the  can- 
cer cells. 

Medullary  carcinoma  usually  res- 
ponds more  rapidly  to  radiation  than 
the  scirrhous  type,  but  it  grows  more 
rapidly  and  demands  earlier  effective 
treatment.  The  health  of  the  patient 
must  be  guarded  as  well  as  roentgen 
ravs  administered. 

Prior  to  the  course  of  treatment  the 
chest  should  be  examined  for  metas- 
tasis. Massive  doses  such  as  the  Ger- 
mans advocate  are  not  feasible.  Treat- 
ment consists  of  raying  the  entire 
tcrso,  including  the  supraclavicular 
areas  and  the  liver.  Areas  2^2  by  3 
inches  are  advocated.  Each  area  re- 
ceives a  massive  dose.  Fixed  factors 
employed  are  the  9-inch  gap,  5  to  10 
mm.  aliminum  filter,  8-inch  distance, 
and  18  to  20  minutes.  With  larger 
areas,  greater  distance  is  being  tried 
on  some  cases. 

This  much  is  given  preliminary  to 
operation.  In  two  weeks  operation 
is  performed.  Post-operative  treat- 
ment is  begun  as  the  patient  is  out  of 
bed.  Three  series  are  given  after  the 
^Deration,  each  a  month  apart.  No 
further  treatment  is  given  except  in 
the  very  malignant  tvpes.  The  pres- 
ent tendency  toward  heavier  filters 
and  higher  voltage  is  being  experi- 
mented with. 

E.  W.  R. 


X-Ray  Treatment  of  Tuberculous 
T-vmphadenitis.  Dr.  I.  S.  Trostler, 
Chicago.  The  American  Physician, 
August,  1921,  p.  617. 

OINCE  1903  the  roentgen  treatment 
of  tuberculous  lymphadenitis  has 
grown  in  importance  until  it  is  now 
recognized  as  one  of  the  best  methods 
of  treatment.    The  advantages  are: 

There  is  no  fear  of  operation. 

There  is  no  anesthetic  given. 

There  is  no  hospital  expense. 

There  is  no  operative  scar. 

There  is  no  confinement. 

There  is  no  pain  connected  with  the 
treatment. 

There  is  less  likelihood  of  extension 
or  recurrence. 


The  only  argument  against  the  treat- 
ment is  the  time  element,  which 
varies  from  five  weeks  to  five  months. 

Brilliant  results  are  obtained  in  early 
cases,  especially  the  young,  approxi- 
mating 80  per  cent  cures.  Sinuses 
close  up  earlier  under  treatment, 
though  broken-down  glands  may  need 
drainage.  Aspiration  is  usually  suffi- 
cient. Suppuration  is  not  a  contra- 
indication. It  is  advisable  to  swab 
out  suppurating  sinuses  weekly  with 
equal  parts  of  phenol  and  tincture  of 
iodine. 

Tuberculous  glands  anywhere  in  the 
body  are  benefited  by  the  treatment. 
Pulmonary  tuberculosis  is  helped  by 
the  action  on  the  lymphatic  tissue  of 
the  mediastinum  and  hila. 

Dosage  varies,  but  a  full  dose  once 
in  21  days  is  advisable,  given  as  the 
experience  of  the  operator  dictates. 
Technicians  should  not  give  the  treat- 
ment. Only  trained  experts  in  roent- 
genology should  attempt  the  care  of 
these  cases. 

E.  W.  R. 


An    Analysis    of    200  Gynecological 
Cases  Treated  With  Radium  at  the 
Women's  Hospital  in  the  State  of 
New  York.    Dr.  E.  W.  Titus.  Am. 
J.  Obst.  &  Gynec,  1921,  p.  685. 
•yWO  hundred  and  one  patients  have 
been  treated  in  a  period  of  eigh- 
teen months,  with  results  the  same  as 
other  workers. 

Ninety-five  cases  were  carcinoma  of 
the  uterus.  In  86  the  cervix  was  af- 
fected; in  nine  it  was  the  fundus. 
Fifty-five  of  the  first  class  are  living 
and  free  from  symptoms.  Duration  of 
treatment  ran  from  six  to  eighteen 
months.  Thirty-one  patients  died. 
Sixteen  died  in  less  than  six  months 
after  radiation.  Death  was  from  me- 
tastasis in  the  lungs  in  two.  Pneu- 
monia took  one. 

In  64  the  pain  was  relieved.  It  was 
increased  in  but  few.  Hemorrhage 
and  leucorrhoea  ceased  in  all  but  two 
cases. 

Bladder  symptoms  anad  rectal  irri- 
tation developed  in  only  a  few  cases. 
Fistulae  in  bowel  or  bladder  arose  in 
two  patients. 

Seven  patients  with  advanced  car- 
cinoma are  alive  and  well  after  eigh- 
teen months.  All  except  two  of  the 
patients  with  cancer  of  the  fundus 
are  well.  Four  of  them  had  a  hys- 
terectomy. Of  five  patients  with  car- 
cinoma of  the  vagina,  two  are  living. 
Involvement  of  the  vulva  has  been 
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treated  twice.  One  was  too  advanced 
for  treatment;  the  other  has  been 
treated  recently. 

Carnicoma  of  the  urethra  and  blad- 
der were  unsatisfactory. 

In  carcinoma  of  the  rectum  the  re- 
sults were  good.  Four  patients  are 
living;  three  over  one  year. 

Non-malignant  conditions:  There 
were  44  cases  of  uterine  myoma.  In 
all  the  hemorrhage  was  controlled  and 
the  tumor  reduced  in  size.  In  two 
cases  the  tumor  disappeared.  Thirty- 
nine  cases  of  menorrhagia  and  met- 
rorrhagia were  in  patients  under  forty 
years  old.  Hemorrhage  was  con- 
trolled in  all  but  three  cases. 

It  was  considered  safe  to  the  men- 
strual function  to  use  600  milligram 
hours'  application.  Menses  usually  re- 
turn to  normal  after  two  or  three 
months.  More  than  that  may  cause 
complete  amenorrhoea. 

Leucorrhoea  ceased  in  all  cases. 
Large  doses  of  radium  caused  severe 
menopause  symptoms  in  quite  a  num- 
ber. Eight  cases  of  severe  hemor- 
rhage at  the  menopause  were  treated 
successfully  by  1,200  to  1,800  milli- 
gram hours. 

E.  W.  R. 


The  Treatment  of  Epithelioma  With 
Radium.     Dr.   Viola   Zoe  Allison, 
Pittsburgh,  Pa.    Jr.  of  Roentgen- 
ology, July.  1921. 
^ON-IRRITATING  methods  which 
destroy  epithelioma  are  the  meth- 
ods  of  choice.     The   prognosis  de- 
pends on  the  extent  of  involvement 
but  not  the  size  of  the  growth.  Epi- 
theliomas divide  into  the  squamous- 
cell  and  basal-cell  types.  Rodent  ulcer 
is   the   most   common   of  basal-cell 
types. 

These  new  growths  may  be  classi- 
fied according  to  results  obtained,  as 
follows: 

1.  Premalignant  lesions,  warts, 
moles,  excrescences,  and  open  irrita- 
tion or  abrasion  such  as  a  cracked  lip 
or  cold  sore  which  exists  more  than 
three  months.  These  require  only  a 
small  amount  of  radium  to  effect  a 
permanent  cure. 

2.  Small  localized  lesions  definitely 
malignant.  One  application  of  radium 
is  sufficient. 

3.  Extensive  superficial  lesions  with- 
out glandular  involvement.  If  bone 
or  cartilage  are  involved,  the  prog- 
nosis should  be  guarded.  Large  doses 
of  radium  will  be  required  and  will 
cure  more  than  surgery. 


4.  Epitheliomata  with  glandular  in- 
volvement. Radium  with  roentgen 
therapy  gives  the  best  results.  Many 
are  cured,  but  palliation  only  for  the 
others. 

Carcinoma  of  the  cervix  requires  no 
more  than  the  lower  lip.  The  lower- 
lip  cancers  come  early  and  metasta- 
size early.  Epithelioma  of  the  tongue, 
floor  of  the  mouth,  buccal  mucous 
membrane  and  tonsil  are  less  hopeful 
because  of  rapid  metastasis.  Tonsil 
growths  yield  readily  before  metas- 
tasis, but  the  spread  is  rapid.  Tongue 
tumors  are  bad  because  the  muscle  is 
resistant  and  the  glands  are  early  in- 
vaded. 

"Radium  will  cure  a  larger  percent- 
age of  epitheliomas  with  the  least  pos- 
sible destruction  of  tissue,  leaving 
practically  no  scar  or  deformity,  with 
fewer  chances  of  a  recurrence,  than 
any  other  method." 

E.  W.  R. 


The  Practical  Medicine  Series,  1921. 

General  Editor,  Dr.  Charles  L.  Mix; 

also  Dr.  Frank  Billings,  Dr.  Bur- 

rell  O.  Raulston. 
THE  object  of  this  book  is  to  state 
briefly  that  which  is  important  in 
the  year's  progress  in  medicine  and 
surgery.  Reference  is  made  to  the 
roentgen  ray  as  a  diagnostic  measure 
in  gastric  ulcer,  pleuro-pulmonary  tu- 
berculosis, the  gastro-intestinal  tract, 
and  in  arthritis.  Its  effects  are  studied 
under  articles  on  metabolism  in  can- 
cer patients,  in  tuberculosis  and  ex- 
ophthalmic goiter. 

The  article  on  the  "Results  of  Treat- 
ment of  Exophthalmic  Goiter  by 
Surgical  and  X-Ray  Methods"  is  by 
George  H.  Bingham  and  G.  E.  Rich- 
ards of  the  Toronto  General  Hospital. 
Three  hundred  patients  with  goiter 
were  studied.  Theoretically — that  is, 
reasoning  from  conclusions  based 
upon  the  study  of  the  histology  and 
pathology  of  the  thyroid  gland  and 
properties  of  the  x-ray,  the  influence 
upon  the  different  types  is  about  in 
the  following  order: 

1.  The  hyperplasias  should  be  in- 
fluenced most. 

2.  The  adenomas  should  not  res- 
pond as  well. 

3.  The  cystic  type  should  not  res- 
pond at  all. 

It  is  found  that  the  results  obtained 
are  in  accordance  with  this  selection 
of  cases. 

It  is  possible,  though  difficult,  to 
produce  myxedema. 
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Simple  goiters  yield  the  best.  One 
hundred  per  cent  are  cured  if  prop- 
erly selected.  Pure  adenomas  and 
cystic  goiters  are  entirely  surgical. 
Toxic  goiters  should  be  treated  first 
with  x-ray,  and  if  this  fails,  surgery 
may  be  tried.  Very  few  fail  to 
show  improvement.  The  hyperplastic 
type  is  looked  upon  as  the  ordinary 
exophthalmic  type  of  goiter.  The 
thyrotoxic  type,  with  chiefly  cardiac 
symptoms  and  occasionally  an  exag- 
gerated nervous  element,  has  been  fre- 
quent. 

Of  300  patients  treated,  76  per  cent 
showed  some  improvement,  while  5.3 
per  cent  failed  to  improve.  The  re- 
mainder could  not  be  accurately  classi- 
fied. 

It  is  not  a  question  of  x-ray  versus 
surgery.  It  is  the  interest  of  the  pa- 


tient that  must  be  watched.  If  in- 
toxication can  be  reduced,  whatever 
means  is  safe  and  sure  should  be  em- 
ployed. 

Two  objections  have  been  raised. 
One  is  the  length  of  time  required. 
This  is  only  a  real  objection  in  the 
mild  cases  which  may  be  operated  on. 
In  severe  cases  it  is  dangerous  to 
operate.  Rest  is  demanded.  X-ray 
can  be  given  at  the  same  time  and 
surgery  deferred  or  dispensed  with. 

The  second  objection  is  the  produc- 
tion of  adhesions  and  an  increased 
blood  supply.  Opinions  differ  on  this 
question.  Whenever  a  patient  is  oper- 
ated who  has  been  treated  by  x-ray, 
any  difficulty  arising  is  blamed  on  the 
x-ray. 

E.  W.  ROWE, 
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Roentgenological  Study  of  Primary  Lung  Carcinomata 

Lloyd  Bryan.  M.  D. 
San  Francisco,  California 


DRIMARY  lung  carcinoma  is 
generally  conceded  to  be  rare, 
and  on  this  account  and  because 
of  the  different  types  of  picture 
which  it  may  give,  these  nine 
cases  are  presented.  Xo  attempt 
has  been  made  to  include  the  his- 
tories or  clinical  examinations. 
The  pathologist's  reports  are 
merely  summarized,  as  the  de- 
tailed pathological  reports  will 
shortly  appear  in  a  publication  by 
Prof.  G.  Y.  Rusk  of  the  University 
of  California  who  examined  all 
these  cases  except  Case  Xo.  1. 
which  was  examined  by  Prof. 
Wm.  Ophuls  of  the  Stanford  Uni- 
versity. 

In  this  series,  there  were  five 
women  and  four  men.  The  young- 
est, a  woman,  was  32  and  the  old- 
est, also  a  woman,  was  63.  Five 
of  these  cases  were  between  50 
and  60  and  two  between  40  and 
45. 

In  only  one  case,  was  occupa- 
tion a  possible  etiological  factor 
and  that  was  in  Case  No.  8,  a 
smelter. 

One  case  was  associated  with 
lues  and  one  with  coccidioides  of 
the  opposite  lung. 

Roth  lungs  were  involved  in  five 
cases,  the  risrht  lung  only  in  three 
cases,  and  the  left  lung  only  in 
one  case.  The  seat  of  the  original 
lesion  in  three  cases  was  in  the 
middle  lobe  of  the  right  lung,  the 


base  of  the  left  lung  in  three  cases, 
and  the  base  of  the  right  lung  in 
two  cases.  The  apices  were  in- 
volved in  only  two  cases,  and 
then  only  by  extension  late  in  the 
course  of  the  process. 

There  were  metastases  to  the 
pericardium  resulting  in  fluid  in 
the  pericardial  sac  in  three  cases, 
to  the  liver  in  two  cases,  to  the 
bones  in  one  case,  to  the  sub- 
diaphragmatic lymph  nodes  in  one 
case,  to  the  cervical  and  axillary 
glands  in  one  case,  to  the  right 
kidney  in  one  case,  and  to  the  wall 
of  the  ileum  in  one  case. 

Seven  cases  showed  fluid  in  the 
pleural  cavity  at  some  stage.  One 
case  showed  extensive  breaking 
down  of  lung  tissue  with  forma- 
tion of  multiple  small  abscesses. 

The  predominating  symptoms 
were  dvspnoea  and  cough  follow- 
ing an  acute  *ebrile  attack  which 
had  been  diagnosed  pneumonia. 
Pain  was  not  a  prominent  nor  an 
early  symptom. 

The  roentgen  diagnosis  in  this 
series  was  as  follows  : 
Pneumonia  unresolved.  1  case 

Malignancy  n  cases 

Tuberculosis   1  case 

Pneumonia  unresolved.  .  .  .1  case 
Abscess   1  case 

The  most  common  type  in  this 
series  was  the  infiltrating  showing 
a  mass  at  the  hilus  or  the  extreme 
base,  with  radiations  out  along 
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the  bronchial  ramifications  caus- 
ing thickening  of  the  peribn  mchial 
markings  with  a  tendency  for 
bead-like  formations  at  the  bifur- 
cations and  a  hazy  infiltration  of 
the  long  tissues.  Early,  this  may 
be  difficult  to  distinguish  from  an 
inflammatory  process  as  is  some- 
times seen  following  influenza, 
but  repeated  examinations  will 
show  the  rapidly  progressing 
nature  of  the  process  with  marked 
extension  out  toward  the  peri- 
phery, causing  marked  increase  in 


ing  from  the  bronchus  which 
showed  no  tendency  to  advance 
along  the  bronchi  and  no  involve- 
ment of  the  lung  fields  and  yet 
produced  extensive  bony  metas- 
tases. 

While  the  roentgen  examina- 
tion may  be  one  of  the  greatest 
factors  in  establishing  the  diag- 
nosis of  this  unusual  condition, 
still  there  should  be  close  correla- 
tion with  the  clinical  examina- 
tion. It  has  been  stated  that 
tuberculosis  will  rarely,  if  ever,  be 


J.  D. — Case  1 


peribronchial  thickening  with 
only  slight  increase  in  lung  field 
density.  One  case  showed  simply 
a  dense  tumor  involving  the  en- 
tire left  lung.  Three  cases  were 
of  the  miliary  type  with  large  ir- 
regular mottled  areas  with  in- 
definite borders  which  gradually 
faded  out  into  the  normal  lung 
tissue.  In  one  case,  there  was 
only  a  rounded  discrete  mass  aris- 


confused  with  primary  carcinoma 
of  the  lung,  yet  in  one  of  these 
cases,  the  pathologist  reported  a 
miliary    tuberculosis    from  the 
gross  specimen,  and  only  a  mic- 
roscopical   examination  revealed 
the  true  nature  of  the  disease. 
Case  No.  1 — j.  D.  (m)  ;  aged  55; 
occupation,  laborer  and  car  re- 
pairer;  referred  by  Dr.  B.  F. 
McElrov, 
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Roentgen  examination  shows  a 
dense  shadow  involving  practi- 
cally the  entire  left  ches:.  At 
the  central  portion  of  the  left  lung 
are  small  rounded  discrete  masses. 
At  the  centra!  and  lower  portions 
of  the  right  lung,  there  is  rather 
marked  fibrous  thickening,  with 
interlacing  of  the  process  extend- 
ing out  toward  the  periphery  giv- 
ing a  network  pattern.  At  the 
base,  the  process  is  more  dense 
and  seems  confined  about  the 
course  of  the  bronchi.  The  heart 


C.  Moffit's  Service  University 

of  California  Hospital. 

Roentgen  examination  shows  ir- 
regular coarse  mottling  through- 
out both  lung  fields  except  at  the 
apices,  the  left  one  of  which  is 
clear  and  the  right  one  somewhat 
grey.  Overlying  the  mottled  areas 
is  a  somewhat  uniform  shadow  of 
increased  density.  The  heart  and 
mediastinal  contents  are  not  dis- 
placed. 

Pathological  examination  shows 

a  gelatinous  and  caseous  pneu- 


D.  H. 

shadow  is  obscured,  but  neither 
the  heart  nor  the  mediastinal  con- 
tents are  displaced. 
Pathological  examination  showed 
carcinoma  of  the  bronchus  on  the 
left  side,  metastatic  carcinoma  of 
both  lungs,  of  the  lymph  glands 
of  the  neck,  axilla,  muscles  of  the 
chest  wall  to  the  liver  and  to  the 
right  kidney.  and  syphilitic 
changes  in  the  aorta. 
Case  Xo.  2 — D.  H.  i  :'N  :  aged  : 
Occupation,  seamstress.  Dr.  H. 


Case  2 

monic  process  which  is  diffuse  in 
both  lung  fields.  Microscopic  sec- 
tion of  these  areas  proved  them 
to  be  primary  carcinoma  of  the 
lunsr. 

Case  No.  3 — E.  L.  W.,  (f)  :  aged 
43  :  occupation,  housewife.  Re- 
ferred by  Dr.  E.  W.  Willits. 
Roentgen    examination  shows 
a    dense,    rather  homogeneous 
shadow  involving  the  entire  left 
lung  except  at  the  peripheral  por- 
tion of  the  central  region  where 
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there  is  an  area  which  is  some- 
what more  radiable  than  the  rest 
of  the  lung.  Within  this  area  can 
be  seen  small  radiating  areas  of 
increased  density.  At  the  right 
base,  there  is  a  shadow  of  in- 
creased density  extending  well  up 
into  the  axilla  which  has  a  defi- 
nite sharply  outlined  medial 
border  suggesting  thickened 
pleura.  The  remainder  of  the 
right  lung,  except  at  the  extreme 
top,  shows  rather  marked  peri- 
bronchial infiltration  which  ex- 
tends well  out  to  the  periphery. 


There  were  numerous  discrete 
nodules  throughout  both  lungs. 
The  pathologist's  report  on  the 
gross  specimen  was  miliary  tuber- 
culosis. 

Section  and  miscroscopical  ex- 
amination showed  this  to  be  pri- 
mary carcinoma. 

Case  No.  4—11.  P.  (f) ;  aged  63; 

occupation,  housewife.    Dr.  H. 

C.  Moffit's  Service  University  of 

California  Hospital. 

Examination  shows  rather 
marked  scoliosis  of  the  thoracic 
spine.    Heart  is  slightly  displaced 


E.  Ii.  W. — Case  3 


There  is  marked  tendency  for 
bead-like  formation  along  the 
course  of  the  bronchi,  with  ir- 
regular areas  of  coarse  mottling 
scattered  throughout  the  tissue 
between  the  bronchial  markings. 
The  trachea  is  displaced  to  the 
right. 

Pathological  examination  showed 
fluid  in  the  pleural  cavity  of  both 
sides.  The  fluid  from  the  left  side 
was  clear,  and  the  fluid  from  the 
right  side  was  blood  stained. 
There  was  enlargement  of  the 
bronchial  glands  and  both  lungs 
were  adherent  to  the  chest  wall. 
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to  the  left.  Rather  marked  en- 
largement of  the  bronchial  root 
glands,  particularly  on  the  right 
side.  In  the  first  interspace  an- 
teriorly on  the  rigrht,  there  is  a 
small  discrete  nodule  about  .25 
cm.  in  diameter  lying  close  to  the 
mediastinum.  At  the  right  base 
medially,  there  is  an  indefinite 
shadow  of  increased  density,  with 
rather  marked  peribronchial  in- 
filtration. In  the  right  axilla, 
there  is  an  oblong  smooth  mass 
apparently  springing  from  the  rib 
extending  into  the  pleural  cavity. 
There  is  also  a  destructive  process 
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involving  the  upper  lumbar  verte- 
brae. The  bodies  of  all  the  verte- 
brae are  markedly  decalcified. 

Pathological  report  showed  a 
nodule  in  the  right  lung  near  the 
spine  medially  about  the  size  of  a 
walnut  which  on  section  showed 
the  tissue  infiltrated  by  a  firm, 
white  growth  occuring  in  irreg- 
ular small  interlocking  foci.  There 
was  metastases  to  the  sternum,  to 
the  third,  fourth,  fifth,  and  sixth 
ribs  on  the  left  side,  to  the  lower 


culosis.  There  is  slight  enlarge- 
ment of  the  bronchial  root  glands 
from  this  side.  The  heart  is  small 
and  central.  At  the  right  hilus, 
extending  out  into  the  lung  fields, 
there  is  a  fan-shaped,  irregular, 
coarsely  mottled  area.  In  this 
area  are  rather  large  irregular 
areas  of  increased  density  without 
definite  borders  but  gradually  fad- 
ing out  into  the  lung  tissue. 
There  is  considerable  increase  in 
peribronchial    infiltration.  The 


H.  P. 

thoracic  spine,  and  to  the  bones 
of  the  pelvis. 

Conclusion :  Primary  carcinoma 
of  the  lung,  with  bone  metastases. 
Case  Nov  S — W.  H..  (m)  :  aged 

54,  occupation,  farmer.    Dr.  H. 

C.  Moftitt's  Service  University 

of  California  Hospital. 

Roentgen  examination  shows 
the  upper  two-thirds  of  the  left 
chest  infiltrated  with  rather  coarse 
irregular  mottling.  These  mottled 
areas  are  typical  of  those  of  tuber- 


— Case  4 

trachea  is  displaced  slightly  to- 
ward the  right  side. 

A  plate  taken  two  months  later 
shows  practically  no  change  in 
the  process  on  the  left  side.  The 
right  side  at  this  time  shows  a 
homogeneous  area  of  increased 
density  involving  the  entire  right 
chest.  The  heart  is  displaced  to 
the  left  and  is  enlarged. 

Pathological  examination  showed 
a  coccidoidal  granuloma  of  the 
skin    and   lungs,    with    a  small 
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cavity  at  the  right  upper  lobe  and 
of  the  left  kidney.    The  central 
lobe  of  the  right  lung  showed  a 
primary  carcinoma  with  metas- 
tases  to   the   liver.     The  right 
pleural  cavity  filled  with  fluid. 
Case  No.  6 — A.  L.,  (m) ;  aged  52 ; 
occupation,  laborer.  Referred 
by  Dr.  Max  Rothschild. 
Roentgen  examination  shows  a 
rather  homogeneous  shadow  of 
increased   density   involving  the 
entire  left  lung.    Underlying  this 
shadow,  there  can  be  seen  rather 


right  cardio-hepatic  angle,  there 
is  a  rather  dense  irregular  mottled 
area. 

Pathological  report  showed  pri- 
mary carcinoma  of  the  left  lung, 
with  metastases  to  the  pericard- 
ium and  to  the  right  lung,  with 
pleural  and  pericardial  effusion. 
Case  No.  7— R.  M.,  (f) ;  aged  32; 

occupation,  housewife.  Referred 

by  Dr.  H.  Allen  and  Dr.  Grant 

Selfridge. 

Roentgen  examination  shows 
an    irregular   area   of  increased 


w. 

marked  infiltration  of  the  peri- 
bronchial tissue,  which  extends 
well  out  toward  the  periphery. 
At  the  right  hilus  and  extending 
out  into  the  lung  fields,  there  is 
increase  in  peribronchial  thicken- 
ing, with  rather  coarse  mottling 
of  the  lung  fields  between  the 
areas  of  the  bronchial  thickening. 
In  the  right  axilla,  at  the  base, 
there  is  a  homogeneous  shadow 
of  increased  density  and  at  the 


— Case  5 

density  at  the  right  hilus.  Rather 
marked  peribronchial  infiltration 
of  the  right  lung  extending  well 
out  toward  the  periphery.  Slight 
tendency  for  beading  of  this  pro- 
cess, with  rather  fine  mottling  of 
the  lung  fields  between  the  peri- 
bronchial infiltrated  areas.  There 
is  thickening  of  the  interlobar 
pleura  between  the  middle  and 
lower  lobes  on  the  right  side.  A 
similar  infiltrated  process  extend- 
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ing  out  along  the  bronchial  mark- 
ings, with  slight  mottling  of  the 
lung  tissue  is  seen  at  the  left  side. 
Heart  is  rather  markedly  enlarged 
to  the  left,  with  prominence  of 
the  left  border,  and  this  enlarge- 
ment extends  well  up  on  to  the 
root  of  the  vessels.  It  is  globular 
in  shape  and  broadens  superiorly 
in  the  supine  position,  suggesting 
pericardial  effusion. 

A  plate  taken  two  months  later 
after  the  pericardium  had  been 
tapped     and     markedly  blood 


Pathological  report  showed  pri- 
mary carcinoma  of  the  right  lung, 
with  extensions  into  the  medias- 
tinal and  subdiaphragmatic  lymph 
nodes,  metastasis  to  the  left  lung 
and  to  the  pleura  on  both  sides 
and  to  the  pericardium. 

Note :  It  is  of  interest  that  while 
the  pericardium  was  tapped  some 
two  months  before  the  patient's 
death,  there  was  no  recurrence  of 
the  fluid  in  the  pericardium,  al- 
though at  autopsy,  the  pericard- 
ium was  studded  with  multiple 


A.  I. 

stained  fluid  withdrawn,  shows  a 
normal  contour  of  the  heart 
shadow.  The  infiltration  process 
in  the  lungs  had  extended  more 
toward  the  periphery  and  except 
for  slight  increase  in  density  at 
the  right  hilus  and  toward  the 
right  base,  the  character  of  the 
lesion  remained  the  same ;  that  is, 
infiltration  of  the  peribronchial 
tissues,  with  beading  and  fine 
mottling  in  the  lung  tissues. 


. — Case  6 

small  carcinomatous  nodules. 
Case  No.  8 — L.  F.,  (m)  ;  aged  53; 

occupation,  smelter.    Dr.  H.  C. 

Moffitt's  Service  University  of 
California  Hospital. 

Roentgen  examination  shows  an 
irregularly  outlined  shadow  of  in- 
creased density  at  the  right  hilus 
which  extended  rather  markedly 
toward  the  right  base.  There  was 
slight  increase  in  density  of  the 
central  portion  of  the  right  lung. 

Page  Seven 


PRIMARY  LUNG  CARCI NOM ATA— BRYAN 


Within  this  area,  there  were  ir- 
regular small  multiple  areas  with 
indefinite  borders  which  fade  out 
into  normal  lung.  There  was 
rather  marked  enlargement  of  the 
root  glands  at  the  left  hilus,  with 
slight  increase  in  peribronchial 
infiltration  toward  the  left  top. 

One  month  later,  the  lower  two- 
thirds  of  the  right  chest  was  filled 
with  rather  homogeneous  shadow 
of  increased  density.  Heart  was 
not  displaced. 

Pathological  report  showed  pri- 
mary carcinoma  of  the  right  lung, 
with   extensive   local  infiltration 


density  at  the  left  base,  which  ex- 
tends higher  medially  than  later- 
ally. Underlying  this  shadow  can 
be  seen  rather  marked  interlacing 
of  infiltrated  peribronchial  tissue 
with  coarse  irregular  mottling  of 
the  lung  fields.  There  is  rather  ir- 
regular oblong  shadow  extending 
from  the  pleura  into  the  thoracic 
cavity  from  the  level  of  the 
seventh  rib  posteriorly  to  the 
apex.  The  heart  is  slightly  dis- 
placed to  the  right. 

One  month  later,  this  shadow 
at  the  left  base  increased  in  size 


R.  M. — Case  7 
Figure  1 — NOTE — One  month  between  figures  1  and  2. 
and  one  month  between  ngrires  2  and  3. 

both     superiorlv  and 


throughout  the  mediastinum  and 
about  the  pleural  surface,  invasion 
of  the  mediastinal  lymph  nodes  to 
slight  extent  only,  hemorrhagic 
exudate  in  the  pericardium,  and 
encysted  fibrinopurulent  pleurisy 
with  secondary  abscess  in  the 
mediastinum.  The  growth  ap- 
pears to  originate  in  the  bronchi 
near  the  root  of  the  right  lung. 
Case  No.  9— T.  L.  R,  (f)  ;  aged 
59;  occupation,  housewife.  Re- 
ferred by  Dr.  George  Ebright. 
Roentgen  examination  shows 
an  irregular  shadow  of  increased 
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superiorly  and  laterally. 
Also,  the  shadow  at  the  apex  and 
lateral  portions  of  the  left  thorax 
extended  rather  markedly  into  the 
thoracic  cavity.  At  this  time,  a 
considerable  amount  of  clear, 
straw-colored  fluid  was  aspirated. 
The  heart  and  the  mediastinal 
contents  were  displaced  rather 
markedly  to  the  right.  At  the  in- 
sistence of  the  family  of  the  pa- 
tient, the  thorax  was  opened  and 
a  small  amount  of  tissue  at  the 
left  base  was  removed  for  exam- 
ination. 
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The  pathologist's  report  was 
carcinoma  of  the  lung,  probably 
primary.  The  general  picture  of 
cell  type  suggests  more  a  growth 
originating  from  the  lung  tissue 
than  one  arising  in  the  mesothe- 
lium. 

I  am  deeply  indebted  to  the 
physicians  with  whom  I  had  the 
opportunity  of  seeing  these  cases 
and  to  Dr.  G.  Y.  Rusk,  and  Dr. 
Wm.  Ophuls  who  have  so  kindly 
furnished  the  pathological  re- 
ports. 


mary  carcinoma  of  the  lung  which 
was  correctly  diagnosed  at  least  as 
carcinoma;  and  since  there  was  but 
one  nodule  present  and  since  nothing 
else  was  found  at  autopsy,  it  must 
have  been  a  primary  carcinoma  of 
the  lung.  It  must  be  a  rare  condi- 
tion. 

One  point  came  to  my  mind  as  I  ob- 
served these  slides.  Someone  several 
years  ago  in  discussing  this  subject, 
made  the  statement  that  a  thickening 
of  the  interlobar  pleura  was  a  diag- 
nostic sign  of  carcinoma  of  the  lung. 
I  have  forgotten  who  made  the  state- 
ment, but  it  was  a  very  positive  one 
and  he  showed  a  number  of  slides  to 
confirm  his  theory.    I  began  looking 


R.  M. — Case  7- 
Discussion  on  Papers  of  Drs.  Bryan 
and  Carman 

DR.  FRANK  BISSELL,  Minn 
eapolis,  Minn.:  My  only  excuse  for 
discussing  these  two  very  interesting 
papers  is  that  I  have  been  placed  on 
the  program  for  that  purpose.  I 
have  nothing  to  contribute.  The 
slides  and  the  paper  by  Dr.  Bryan 
seem  to  be  rather  convincing  proof 
that  if  a  diagnosis  of  primary  car- 
cinoma of  the  lung  is  to  be  made  it 
must  be  at  the  autopsy.  Tn  my  own 
practice  I  recall  but  one  case  of  pri- 

2 


-Figure  2 

more  diligently  for  that  indication  and 
found  it  of  considerable  frequency, 
so  I  am  convinced  that  it  is  not  a  re- 
liable sign  of  cancer.  The  point 
brought  out  by  Dr.  Carman  of  the 
necessity  of  a  pathologic  examination 
of  these  miliary  carcinomatous  nod- 
ules to  differentiate  them  from  tuber- 
culosis is  very  important. 

Both  essayists  are  to  be  congratu- 
lated upon  the  excellent  presentations 
they  have  made. 

DR.  PERCY  BROWN,  Boston, 
Mass.:  I  have  had  very  little  experi- 
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ence  in  this  subject.  The  radiographs 
which  were  shown  by  Dr.  Carman  are 
v/ery  interesting  and  very  striking. 
The  difficulties,  it  would  seem  to  me, 
would  be  where  a  double  lesion  ex- 
isted, one  of  which  'he  showed,  which 
might  be  a  metastatic  carcinoma  and 
tuberculosis.  The  skill  with  which  he 
has  apparently  made  the  differential 
diagnosis  between  what  he  calls  the 
nodular  type,  which  is  the  most  diffi- 
cult, and  tuberculosis  is  very  striking 
in  that  so  many  of  the  differential 
points  of  these  conditions  are  quite 
rare.  I  regret  that  I  did  not  come 
early  enough  to  hear  the  first  paper. 
I  am,  therefore,  incapable  of  discuss- 
ing it. 


the  lung  on  the  other.  I  would  like 
to  ask  the  Doctor  what  that  is  if  it  is 
not  the  infiltrative  type  of  carcinoma. 

DR.  GEORGE  E.  HAULER, 
Philadelphia,  Pa.:  I  am  not  sure  that 
I  have  not  at  some  time  made  the 
statement  that  sarcoma,  beginning  in 
the  mediastinum  or  along  the  root  of 
the  lung,  tends  to  extend  outward 
along  the  septum  between  the  middle 
and  upper  lobes  of  the  right  lung.  I 
have  seen  at  least  four  such  cases  and 
have  followed  them  up  until  they  died, 
which  means  that  the  whole  of  that 
right  lung  graduall/y  became  solfyl 
with  this  sarcoma.  I  have  no  doubt 
about  the  diagnosis.     My  experience 


R.  M. — Case 

DR.  A.  F.  TYLER,  Omaha:  I 
would  like  to  ask  Dr.  Carman  a  ques- 
tion. He  made  the  statement  in  his 
paper  that  the  infiltrating  type  of  car- 
cinoma extending  out  from  the  medi- 
astinum along  the  bronchi  was  very 
rare  if  at  all  present.  In  the  last  year 
and  a  half  I  have  had  ten  different 
cases  come  to  me  for  post-operative 
treatment  following  amputation  of  the 
breast  for  carcinoma  in  which  this 
type  of  infiltration  was  present,  grad- 
ually extending  out  and  involving  the 
entire  lung  on  one  side  and  part  of 


7 — Figure  3 

is  the  same  as  Dr.  Tyler's  and  I 
have  been  able  to  follow  these  cases 
over  a  period  of  more  than  three 
years  and  some  have  come  to  au- 
topsy. I  cannot  quite  see  how  the 
experience  that  Dr.  Carman  has  had, 
which  is  so  very  extensive,  should 
differ  so  widely  from  our  experience. 
Surely  carcinoma  must  be  the  same 
in  Philadelphia  as  in  Rochester.  If  I 
had  only  seen  these  patients  once  and 
then  forgotten  them,  I  would  not  feel 
so  sure  about  what  I  am  saying,  but 
they  came  to  me  for  treatment  of  this 
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condition  which  I  recognized  and 
which  I  treated. 

Dr.  Bloodgood  said  he  had  nojt 
seen  any  improvement  in  mediastinal 
carcinoma.  I  have,  but  I  have  not 
seen  any  get  well.  I  have  seen  medi- 
astinal carcinoma  appear,  then  gradu- 
ally increase  in  size,  and  fill  up  the 
lung,  so  the  patient  could  do  nothing 
but  sit  up.  I  have  only  seen  four 
cases,  of  primary  carcinoma  of  the 
lung.  One  case  examined  and  treated 
by  me  was  referred  to  me  by  Dr. 
Jacques.  The  diagnosis  was  made  be- 
cause the  patient,  who  was  a  doctor, 
coughed  up  a  part  of  the  tumor  and 
had  sense  enough  to  take  it  to  a  path- 


I  have  had  two  cases  within  the  last 
year  that  have  impressed  this  upon 
me  very  strongly.  In  both  of  them 
there  was  a  homogeneous  infiltration 
in  the  upper  lobe  of  one  lung.  We 
thought  it  was  primary  carcinoma  and 
we  followed  these  cases  over  several 
months,  in  which  there  was  a  gradual 
increase  in  the  area  involved  until 
nearly  the  whole  upper  lobe  of  the 
right  lung  was  involved  in  each  case. 
The  first  one  ran  a  temperature  dur- 
ing all  this  peiod  and  finally  died. 
Although  we  never  found  tubercle 
bacilli  in  the  sputum  we  believe  he 
died  of  a  caseous  pneumonia.  The  sec- 
ond case  followed  almost  the  same 


Figure  l 

ologist  for  examination.  He  got  an 
almost  complete  disappearance  of  the 
tumor  but  later  the  patient  died  of 
some  pulmonary  condition;  I  presume 
of  carcinoma.  He  would  not  permit 
Dr.  Jacques  or  anybody  to  make  an 
examination,  so  we  do  not  know  ex 
actly  what  he  died  from. 

DR.  A.  C.  CHRISTIE,  Washington, 
D.  C. :  We  get  the  idea  that  primary 
carcinoma  of  the  lung  is  a  rare  dis- 
ease. Dr.  Bryan's  paper  would  show 
that  it  is  not  so  uncommon.  I  think 
it  is  often  a  very  difficult  disease  in 
which  to  make  a  differential  diagnosis. 


L    F. — Case  8 
NOTE — Two  weeks  between  figures  1  and  2. 

course,  but  he  is  still  alive.  We 
found  tubercle  bacilli  in  his  sputum 
and  we  feel  sure  it  is  a  case  of  case- 
ous pneumonia. 

DR.  LLOYD  BRYAN,  San  I  ran 
cisco  (closing  his  part  of  the  discus 
sion):  In  regard  to  the  diagnosis  of 
primary  carcinoma,  I  admit  it  is  ex- 
tremely difficult  at  times,  but  I  am 
very  glad  to  hear  Dr.  Christie  re- 
mark that  the  finding  was  not  very  un- 
common. We  have  a  number  of  other 
cases  which  I  did  not  report  because 
we  did  not  have  complete  autopsy 
findings  on  them.    We  had  one  more 
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case  in  which  we  had  complete  au- 
topsy finding.  We  had  one  more  case 
in  which  we  had  complete  findings  in 
which  the  plates  were  negative. 

Last  week  in  Portland  Dr.  Watkins 
of  Phoeniz  presented  six  cases  of 
primary  carcinoma  of  the  lung.  While 
this  is  fairly  uncommon  we  should 
keep  it  in  mind  all  the  time.  We 
should  watch  these  cases  so  we  may 
get  enough  data  to  enable  us  to  diag- 
nose these  cases  ealy. 


DR.  TYLER:  One  case  showed 
mediastinal  infiltration  and  then  later 
the  spot  in  the  lung  gradually  en- 
larged. 

DR.  CARMAN:  My  reason  for  go- 
ing into  this  infiltrating  type  was  be- 
cause I  felt  as  Dr.  Pfahler  does,  that 
there  was  no  difference  in  carcinoma 
in  Philadelphia.  Xew  York  or  Roches- 
ter. Just  before  coming  east  I  visited 
Dr.  Robertson  at  Minneapolis  and 
went    <»vcr    this    question    with  him. 


Ii.  F — Case  8 — Figure  2 


Regarding  interlobar  pleurisy.  Dr. 
Hickey  told  me  that  all  his  cases 
showed  thickening  of  the  interlobar 
pleura.  Only  three  of  our  cases  showed 
this  condition. 

DR.  RUSSELL  CARMAX,  Roches- 
ter, Minn.,  (closing  his  part  of  the 
discussion):  Before  answering  Dr. 
Tyler's  question,  I  would  like  to  ask 
him  if  he  was  sure  these  were  not 
pleural  cases  rather  than  mediastinal. 
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He  said  this  type  could  occur  but  it 
was  very  infrequent.  Last  Tuesday 
I  visited  Bellevue  Hospital  in  Xew 
York  and  called  on  Dr.  Symmers  and 
went  over  the  question  with  him.  He 
agreed  that  it  was  very  rare  to  see 
this  type  in  malignant  metastasis.  In 
our  series  of  267  proven  cases  there 
was  no  single  case  that  showed  this 
infiltration.  We  do  see  infiltration  in 
primary  malignancy  of  the  lungs. 
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—Read  at  the  Mid-Sumnicr  Meeting  of  The  Radiological  Society  of  North 
America,  held  at  Boston  June  3rd  and  4th,  1921. 
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Means  of  Measuring  or  Specifying  the  X-Ray  Dose  Given 

.  N.  Ernest  Dorset,  Ph.  D. 
Washington s  D.  C. 
EFORE  taking  up  the  ques- 
tion of  the  measuement  or 


specification  of  the  x-ray  dose 
given,  it  is  desirable  to  consider 
in  some  detail  what  we  mean  by 
dose-  By  doing  so  we  will  in 
some  measure  avoid  the  perplexity 
and  misunderstanding  that  might 
otherwise  arise  from  the  fact  that 
the  word  dose  has,  unfortunately, 
been  used  to  denote  several  quite 
different  quantities.  Quantities, 
which  it  seems  to  me,  it  is  most 
desirable  to  keep  distinct. 

The  Dose 

Turning  to  Murray's  Diction- 
ary of  the  English  Language  we 
find  that  dose  is  defined  as  "A 
definite  quantity  of  a  medicine  or 
drug  given  or  prescribed  to  be 
given  at  one  time."  This  is  the 
primary  definition  of  the  word, 
and  I  believe,  it  is  the  one  that  is 
universally  used  when  applied  to 
an  actual  medicine  or  drug. 

Some  of  the  medicine  may  be 
eliminated  unchanged,,  the  re- 
mainder may  be  distributed  very 
unequally  among  the  various 
types  of  tissue,  being  much  more 
concenrtated  in  some  than  in 
others,  and  only  a  portion  of  it 
will  be  expended  in  producing  the 
therapeutic  effect  primarily  de- 
sired. This  distribution  and  the 
efficiency  with  which  the  medi- 
cine acts  may  depend  upon  the 
manner  of  administration.  Never- 
theless, the  word  dose  is  used  to 
denote  simply  the  amount  of  a 
specified  medicine  that  is  admin- 
istered to  the  patient  in  a  cer- 
tain manner. 

Related  Problems 

It  is  of  much  scientific  interest, 
and  often  of  great  practical  impor- 


tance to  know  in  what  way  the 
medicine  is  distributed  through- 
out the  system,  to  know  how 
much  of  it  is  appropriated  by  a 
particular  tissue,  to  know  the 
manner  in  which  it  reacts  with 
the  tissue,  and  to  know  the  net 
efficiency  with  which  it  acts,  that 
is,  to  know  what  proportion  of  the 
amount  that  is  taken  up  by  the 
tissue  is  actually  effective  in  pro- 
ducing the  changes  desired — the 
remainder  being  expended  in  pro- 
ducing changes  of  other  kinds. 
All  of  these  mattesr  are  of  im 
portance  and  are  included  in  the 
field  of  biological  research  :  among 
biologists  I  class  the  physician 
and  the  surgeon. 

As  a  result  of  such  investiga- 
tion it  may  be  found  that  only  a 
small  portion  of  the  material  ad 
ministered  is  actually  effective; 
nevertheless,  the  word  dose  will 
still  be  used  to  denote  the  amount 
that  is  given  to  the  patient- 
Applications 

This  does  not  mean  that  such 
investigations  are  of  no  practical 
value.  Far  from  it.  They  throw 
light  upon  the  manner  in  which 
the  medicine  acts,  they  help  to 
explain  unusual  reactions,  they 
may  indicate  the  advisability  of 
using  a  dose  of  a  different  kind  or 
of  administering  it  in  a  different 
manner.  They  are  of  great  value 
in  deciding  what  dose  shall  be 
prescribed,  but  they  have  nothing 
to  do  with  the  means  of  measur- 
ing or  specifying  that  dose.  How- 
ever, the  dose  may  be  changed  as 
the  result  of  such  investigations, 
it  is  the  amount  that  is  given  to 
the  patient  in  a  specified  manner, 
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This  is  as  it  should  be.  Tt  ac- 
cords with  the  ironclad  rule  of 
every  careful  experimenter,  that 
what  is  actually  done  and  observed 
must  be  kept  plainly  distinct  from 
what  is  deduced,  inferred,  or  cal 
ciliated.  The  former  are  facts  not 
open  to  discussion,  while  the  lat- 
ter should  be  carefully  scrutinized 
and  criticised  by  all.  and  may  well 
require  numerous  changes  as  our 
knowledge  increases.  When  they 
are  kept  distinct,  the  records  of 
the  former  are  of  permanent  value  ; 
when  they  are  confused  or  when 
the  latter  only  are  given,  the  rec- 
ord is  of  but  temporary,  or  even 
of  doubtful  value,  it  is  essentially 
incomplete. 

The  use  of  the  word  dose  to  de 
note  the  amount  of  an  agent  that 
either  is  given  to  or  is  utilized  in 
a  particular  way  by  a  specific  por- 
tion of  tissue,  as  distinguished 
from  the  amount  that  is  delivered 
to  the  patient,  is  discordant  with 
the  long  established  meaning  of 
this  word  and  so  tends  to  con- 
fusion- In  addition,  it  involves 
the  tacit  assumption  that  the 
amount  that  is  concurrently  re 
ceived  by  other  tissues  or  utilized 
in  other  ways  is  of  no  significance. 
This  assumption  is  a  serious  one ; 
no  matter  how  sound  it  may  to- 
day appear  to  be.  investigations  of 
tomorrow'  may  prove  it  to  be  in- 
valid. 

The  Unfiltered  X-Ray  Dose 

The  dose  of  a  drug  can  be  spe 
cified  very  simply ;  such  a  quan 
tity  (by  weight  or  volume)  of  a 
specified  drug  is  to  be  given  in  a 
certain  way  and  at  specified  in- 
tervals. But  when  a  physical 
agent,  such  as  x-rays,  is  employed, 
the  specification  is  not  so  simple  ; 
a  greater  number  of  physical  fac- 
tors have  to  be  specified  if  the 
dose  is  to  be  completely  deter- 
mined. 


Physical  Factors 

A  beam  of  x  rays  consists  of 
numerous  trains  of  waves  pro 
ceeding  from  the  target  of  the 
x-ray  tube.  These  waves  are  of 
exactly  the  same  nature  as  those 
that  produce  in  us  the  sensation 
of  light.  Like  all  other  trains  of 
waves,  at  least  two  quantities  are 
required  in  order  to  specify  the 
effects  they  can  produce  at  any 
point.  They  are  (17)  the  average 
amount  of  energy  that  the  waves 
bring  up  to  the  point  in  a  given 
time,  and  (2)  the  wave-length,  or 
frequency  of  the  waves.  The  first, 
the  rate  at  which  the  waves  bring 
energy  to  the  point  (not  the  speed 
with  which  energy  is  carried  but 
the  total  amount  that  is  brought 
up  per  unit  of  time),  may  be  re- 
garded as  a  measure  of  the  quan- 
tity of  x-rays  that  reaches  the 
point  in  a  unit  of  time:  it  cor- 
responds exactly  to  the  intensity 
or  brightness  of  a  light  and  is 
appropriately  called  the  intensity 
of  the  x  rays  at  this  point-  The 
second,  the  wave-length,  may  be 
regarded  as  determining  the  qual- 
ity of  the  radiation  ;  in  the  case  of 
light,  differences  in  wave-length 
determine  the  differences  in  color. 
The  essential  difference  between 
light  and  x-rays  is  the  difference 
in  wave-length,  the  waves  of  light 
are  over  a  thousand  times  as  long 
as  those  of  the  x-rays  that  are 
commonly  used.  It  is  common 
knowledge  that  the  effects  pro- 
duced by  light  vary  with  the 
wave-length,  or  color,  of  the  light, 
and  that  this  variation  is  deter- 
mined by  the  material  upon  which 
the  light  acts.  Ordinary  photo- 
graphic plates  are  insensitive  to 
red  light,  certain  others  are  quite 
sensitive  to  it.  Similarly  we 
should  expect  the  effect  of  x  rays 
to  vary  with  their  wave  length, 
and  that  the  extent  and  the  na- 
ture of  this  variation  will  depend 
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upon  the  nature  of  the  material 
upon  which  the  effect  is  produced. 
But  in  advance  of  experiment  we 
are  not  justified  in  making  any 
forecast  regarding  the  extent  of 
this  variation  in  any  specific  case  ; 
it  may  be  negligently  small,  or  it 
may  he  very  great. 

One  phenomenon  depending 
upon  the  wave-length  of  the  in- 
cident x-rays,  the  emission  of 
characteristic  radiation,  has  been 
carefully  studied,  and  we  are  now 
able  to  speak  with  confidence  re- 
garding this  emission.  But  of  the 
chemical  effects  produced  by 
x-rays,  and  the  manner  in  which 
these  effects  vary  with  the  wave- 
length we  know  but  little.  Until 
this  field  is  well  explored  the  bio- 
logist will  do  well  to  bear  in  mind 
the  possibility  that  these  effects 
may  depend  upon  the  wave- 
length- 

The  total  quantity  of  x-rays 
given  to  the  patient  will  depend 
not  only  upon  the  intensity  of  the 
rays  but  also  upon  the  duration 
of  the  exposure  and  upon  the  size 
of  the  area  exposed.  The  effect 
produced  will  depend  upon  the 
particular  portions  of  tissue  that 
are  permeated  by  the  rays. 

The  physical  factors  that  have 
to  be  fixed  in  order  to  specify  the 
dose  completely  are  (1)  the  in- 
tensity of  the  radiation,  (2)  its 
quality,  (3)  the  duration  of  ex- 
posure, (4)  area  exposed,  and  (5) 
the  tissues  that  receive  the  radia- 
tion. 

Factors  of  Record 

What  observed  factors  should 
be  recorded  in  order  to  ensure  the 
complete  specification  of  the  dose? 
The  duration  of  exposure  and  the 
size  of  the  exposed  area  can  be 
readily  determined  and  recorded. 
The  tissues  that  receive  the  radia- 
tion will  be  fully  specified  if.  in 
addition  to  the  size  of  the  exposed 
area,  its  position,  and  the  shape 
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and  direction  of  the  beam  of  rays 
arc  known.  The  last  two  will  be 
known  if  the  distance  and  direc- 
tion of  the  focus  from  the  center 
of  the  exposed  area  are  known. 
These  also  serve  to  fix  the  quan- 
tity and  the  quality  of  the  radia- 
tion reaching  any  portion  of  the 
patient,  when  the  intensity  and 
quality  of  the  radiation  reaching 
the  surface  is  known.  There  re- 
mains to  be  determined  only  the 
intensity  and  the  quality  of  the 
rays  that  reach  the  surface.  How 
can  these  be  definitely  specified? 

In  the  research  laboratory  hom- 
ogeneous radiations,  radiations  in 
which  all  the  waves  are  of  the 
same  length,  can  be  obtained  and 
measured  by  various  laboratory 
methods.  In  daily  practice  this  is 
impossible.  In  practice  you  use 
one  of  a  very  limited  number  of 
methods,  and  you  use  the  radia- 
tion that  you  thus  get.  modified 
to  a  greater  or  less  extent  by  the 
interposition  of  filters.  This  radi- 
ation is  not  homogeneous  and 
often  is  very  heterogenous.  An 
exact  specification  of  the  distribu- 
tion of  the  energy  among  the  sev- 
eral wave-lengths  can  be  made 
only  after  an  elaborte  investiga- 
tion, an  investigation  that  it  is 
practically  impossible  for  the  prac- 
titioner to  make.  He  is  thus 
thrown  back  upon  indirect  means 
for  specifying  the  equivalent  qual- 
ity and  the  quantity  of  the  radia- 
tion administered. 

This  indirect  means  is  found 
in  the  conditions  controlling  the 
production  of  the  radiations. 
Tubes  of  the  same  type,  excited 
by  the  same  means,  to  the  same 
voltage,  and  carrying  the  same 
current  will  emit  radiations  of  the 
same  kind  and  intensity.  Here  is 
found  the  practical  method  for 
specifying  these  factors.  State 
the  type  of  tube  used,  the  means 
used  for  exciting  it,  the  voltage  or 
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spark  gap  at  which  the  tube  is  run 
and  the  current  that  passes 
through  the  tube.  Subsidiary  in- 
vestigations of  a  purely  physical 
nature  will  determine  the  inten- 
sity and  the  wave-lengths  of  the 
radiations  that  are  emitted  under 
these  conditions- 
Such  subsidiary  studies  of  the 
Coolidge  tube  when  excited  by  a 
constant  voltage,  and  when  ex- 
cited by  the  interrupterless  ma- 
chine with  rotating-  commutator 
have  already  been  made.  These 
studies  should  be  extended  to 
other  kinds  of  excitation.  Until 
this  is  done  a  completely  satis- 
factory interlocking  of  the  results 
obtained  with  different  tubes  and 
different  kinds  of  excitation  will 
not  be  possible ;  but  an  approxi 
mate  interlocking,  at  least  insofar 
as  the  more  pronounced  effects 
are  concerned,  can  be  obtained  by 
a  less  elaborate  investigation,  such 
as  the  photographic  studies  car- 
ried out  by  Dr.  Shearer1,  and 
the  ionization  measurements  de- 
scribed bv  Kronig  and  Fried- 
rich.2 

The  facts  that  must  be  recorded 
in  order  to  specify  completely  the 
unfiltered  x-ray  dose  are  (1)  the 
means  used  for  exciting  the  tube, 
(2)  the. type  of  tube.  (3)  the  volt- 
age applied  to  the  tube,  or  the 
spark  gap,  (4)  the  current  through 
the  tube,  (5)  the  distance  from  the 
focus  to  the  skin,  (6)  the  duration 
of  the  exposure,  (7)  the  size  of 
the  exposed  area,  (8)  the  posi- 
tion of  this  area  of  the  ray  pass- 
ing through  its  center.  If  the  pa- 
tient is  exposed  to  radiation  that 
is  scattered  from  extraneous 
bodies  this  must  be  considered 
also. 

Significance  of  the  Several  Factors 
Although  it  is  readily  seen  that 
the  factors  enumerated  in  the  pre- 
ceding paragraph  serve  to  fix  the 
dose  quite  definitely,  the  signifi 


cance  of  the  several  factors  is  not 
always  appreciated.  A  knowledge 
of  the  means  used  for  exciting  the 
tube  is  of  importance  because  it 
determines  in  large  measure,  fre- 
quently completely,  whether  the 
voltage  that  is  applied  to  the  tube 
remains  constant  or  varies,  and 
how  it  varies.  Tn  this  way  it  ex 
erts  a  marked  influence  upon  the 
quality  of  the  radiation  emitted- 

The  type  of  tube  is  important 
for  several  reasons.  The  efficiency 
of  production  ;  i.  e.,  the  intensity 
of  the  radiation  that  is  emitted 
under  specified  electrical  condi- 
tions, varies  from  one  type  of 
tube  to  another.  Tn  general  the 
quality  of  the  radiation  that  is 
emitted  depends  in  part  upon  the 
material  of  which  the  target  is 
made.  The  nature  of  the  dis- 
charge through  the  tube  depends 
upon  the  type  of  tube,  and  may 
markedly  modify  the  periodical 
variation  in  the  voltage  across  the 
tube,  thus  affecting  the  quality  of 
the  radiation.  Hence  unless  both 
the  means  for  exciting  the  tube 
and  the  type  of  tube  used  are 
known,  the  other  electrical  con- 
ditions will  not  serve  to  determine 
unambiguously  the  quality  and 
the  intensity  of  the  radiation 
emitted. 

The  voltage  applied  to  the  tube 
determines  the  velocity  of  the 
cathode  particles  and  in  this  way 
the  quality  of  the  emitted  radia- 
tion. This  radiation  is  never  hom- 
ogeneous even  when  the  voltage 
is  a  steady,  constant  one.  In- 
creasing the  voltage  increases  the 
intensity  of  all  the  radiations  that 
were  emitted  at  the  lower  voltage 
and  adds  to  them  new  radiations 
of  shorter  wave-lengths.  Usually 
the  voltage  applied  to  the  tube  is 
not  constant,  but  varies  over  a 
certain  range,  and  the  radiation 
that  is  emitted  is  a  mixture  of  the 
heterogeneous  radiations  corres- 
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ponding  to  the  several  voltages- 
Only  a  single  value  of  the  voltage 
is  actually  measured.  The  spark- 
gap  measures  the  maximum  value 
of  the  voltage,  the  kilovoltmeters 
that  come  with  the  apparatus  are 
usually  calibrated  to  read  either 
the  maximum  value  of  the  voltage 
or  what  is  known  as  the  effective 
voltage  ;  but  other  calibrations  are 
not  impossible.  The  particular 
voltage  that  you  measure  should 
be  specified. 

For  definite  voltage  conditions, 
the  current  through  the  tube  de- 
termines the  intensity  of  the  radi- 
ation. If  you  double  the  current 
you  double  the  intensity. 

The  radiation  proceeds  from 
the  focus  in  straight  lines.  The 
further  you  recede  from  the  focus 
the  larger  the  surface  over  which 
the  radiation  is  spread  ;  the  in- 
tensity varies  inversely  as  the 
square  of  the  distance  from  the 
focus.  The  distance  of  the  focus 
from  the  skin  is  required  for  the 
determination  of  the  intensity  of 
the  radiation  administered,  and 
with  the  size  and  position  of  the 
area  exposed  determines  the  tis- 
sues that  receive  direct  radiation. 

When  the  intensity  is  given,  the 
duration  of  exposure  fixes  the 
total  quantity  of  radiation  per 
unit  of  area  that  is  delivered  at 
the  point  considered.  So  long  as 
the  duration  of  exposure  is  short 
as  compared  with  the  time  re- 
quired for  any  of  the  biological 
responses  to  become  significantly 
effective,  it  is  probable  that  the 
resultant  biological  effect  of  the 
radiation  will  depend  upon  the 
duration  of  exposure  only  insofar 
as  it  determines  the  total  quan- 
tity of  radiation  administered ;  i- 
e.,  other  factors  being  the  same, 
the  effect  will  depend  solely  upon 
the  product  of  the  intensity  by 
the  duration.  But  when  a  biologi- 
cal response  (e.  g.,  a  recuperative 
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reaction )  reaches  a  significant 
value  before  the  exposure  is  com 
pleted  it  is  to  be  expected  that  the 
duration  of  exposure  will  take  on 
an  added  importance;  in  this  case 
the  effect  produced,  other  things 
being  the  same,  will  not  depend 
solely  upon  the  product  of  the 
intensity  by  the  duration,  but  also 
upon  the  values  of  the  individual 
factors  composing  the  product;  a 
higher  intensity  for  a  shorter  time 
will  in  this  case  not  be  biologi- 
cally equivalent  to  a  lower  intens- 
ity for  a  longer  time,  even  though 
the  product  of  the  intensity  by  the 
time  is  the  same  in  both  cases. 
For  this  reason  it  is  desirable  that 
the  duration  of  exposure  be  ex 
plicitly  stated. 

The  size  of  the  area  exposed  is 
of  significance  from  several  points 
of  view.  Tt  is  the  patient  and  not 
merely  an  isolated  portion  of 
pathologic  tissue  that  is  treated ; 
other  things  being  the  same,  the 
quantity  of  radiation  administered 
to  the  patient  is  directly  propor- 
tional to  the  size  of  the  exposed 
area.  Tn  their  passage  through 
matter,  x-rays  are  scattered,  very 
much  as  light  is  scattered  in  its 
passage  through  milk  glass.  Con- 
sequently the  interior  of  a  mass 
of  tissue  traversed  by  x  rays,  as 
well  as  the  tissues  surrounding 
this  mass,  will  receive  radiation 
that  has  been  scattered  from 
other  portions  of  tissue.  Within 
certain  limits,  the  amount  of  this 
scattered  radiation  reaching  a 
given  portion  of  tissue  will  de- 
pend upon  and  increase  with  the 
size  of  the  exposed  area- 

Tn  general  the  larger  the  ex- 
posed area  the  greater  will  be  the 
amount  of  normal  tissue  that  is 
exposed ;  the  exposure  of  normal 
tissue  should  not  be  overlooked 
in  the  biological  evaluation  of  the 
treatment. 
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Quantitative  Results 

Having  completely  specified  the 
dose  prescribed  or  given,  it  is  very- 
interesting-  and  of  much  impor- 
tance to  know  how  to  combine 
the  various  numerical  factors  in- 
volved so  as  to  obtain  (1)  quanti- 
tative estimates  of  the  funda- 
mental physical  factors  involved, 
and  (2)  biologically  invariant  re- 
lations. By  a  biologically  invari 
ant  relation  I  mean  such  a  com- 
bination of  various  factors  as 
serves  by  its  numerical  value  to 
specify  completely  the  biological 
reaction  concerned,  irrespective  of 
the  values  of  the  individual  fac- 
tors involved  ;  however,  the  values 
of  the  individual  factors  may  vary, 
the  biological  effect  remains  un- 
varied so  long  as  the  value  of  the 
combination  remains  unchanged. 
Such  an  invariant,  within  certain 
limits,  is  the  product  of  the  tube 
current  by  the  duration  of  ex- 
posure ;  within  these  limits,-  so 
long  as  the  number  of  milliam- 
pere-minutes  remains  unchanged, 
other  things  being  the  same,  the 
biological  reaction  remains  un- 
varied however  the  individual 
values  of  the  two  factors  may  be 
changed. 

These  estimates  and  relations 
are  not  -directly  concerned  with 
either  the  specification  or  the 
measurement  of  the  dose,  but 
rather  with  the  correlation  of  dif- 
ferent doses,  and  with  the  choice 
of  the  dose  that  shall  be  pre- 
scribed. They  are,  however,  of 
such  interest  and  importance  that 
it  is  desirable  to  speak  briefly  of 
them  in  this  connection. 

The  fundamental  physical  fac- 
tors, other  than  those  very  readily 
determined,  such  as  time,  with 
which  we  are  here  concerned  are 
the  intensity  of  the  radiation  and 
its  distribution  among  the  several 
wave  lengths.  The  latter  can  be 
completely  determined  only  by  an 


elaborate  research  carried  out  un- 
der the  same  electrical  conditions 
as  exist  during  the  treatment;  T 
doubt  if  complete  data  of  this 
kind  is  available  for  any  of  the 
conditions  that  are  met  with  in 
practice.  On  the  other  hand,  the 
gross  intensity  of  the  radiation 
emitted  by  a  tube  when  excited  in 
a  given  manner  and  to  a  given 
potential  is  quite  amenable  to  in- 
vestigation, and  has  been  deter- 
mined for  the  Coolidge  tube  when 
excited  by  a  constant  potential, 
and  also  when  excited  by  means 
of  an  interrupterless  machine-  It 
has  been  found  that  the  gross  in- 
tensity at  any  point  is  measured 
by  the  expression 

iV2 
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where  i  is  the  current  (milliam- 
peres),  V  is  the  maximum  volt- 
age (or  spark  gap),  and  D  is  the 
distance  from  the  focus  to  the 
point  at  which  the  intensity  is 
measured.  This  expression  mul 
tiplied  by  the  duration  of  ex- 
posure (t)  measures  the  total 
x-ray  energy  per  unit  of  area  that 
is  delivered  at  the  point  consid- 
ered. 

Other  tubes  and  other  modes 
of  excitation  that  occur  in  prac- 
tice should  be  similarly  investi- 
gated. Also  the  way  in  which  the 
emission  from  one  tube  excited 
in  a  given  manner  compares  quan- 
titatively with  that  from  a  tube 
of  a  different  type,  or  from  the 
same  tube  excited  in  a  different 
manner  should  be  compared.  For 
example,  we  know  that  the  in- 
tensity at  a  point  of  the  radiation 
from  a  Coolidge  tube  excited  at 
a  constant  voltage  is  measured 
by  the  expression  just  given ;  that 
is  the  intensitv  (I)  is 
iV2 

I  =  K   

D2 

where    K   is   a   constant  deter- 
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mined  by  the  efficiency  of  the 
tube  under  these  conditions,  and 
by  the  sizes  of  the  units  in  which 
the  various  quantities  are  meas- 
ured. Similarly/  when  the  Cool- 
idge  tube  is  excited  by  an  in 
terrnpterless  machine  the  intens- 
ity is 

iV2 

I  =  Kl  — 

D2 

but  unless  the  efficiency  is  the 
same  as  before,  Kt  will  differ 
from  K.  T  do  not  recall  any  data 
that  will  suffice  to  determine  the 
ratio  of  K,  to  K. 

In  order  to  determine  the  in- 
tensity of  the  radiation  at  a  point 
within  the  tissues  it  is  necessary 
to  know  the  effective  absorption 
and  scattering  produced  by  the 
tissues  through  which  the  radia- 
tions pass.  These  also  must  be 
determined  by  subsidiary  inves- 
tigations in  which  are  used  radia- 
tions that  are  excited  under  the 
same  conditions  as  occur  in  prac- 
tice. Tn  applying  the  results  of 
such  investigations  it  should  be 
remembered  that  the  distribution 
among  the  several  wave-lengths 
of  the  radiation  that  has  been 
transmitted  through  any  layer  of 
tissue  differs  from  the  distribu- 
tion that  existed  before  such 
transmission- 

Another  quantity,  which  should 
by  subsidiary  investigations  be  re- 
lated to  the  thickness  and  nature 
of  the  surrounding  tissue  and  to 
the  factors  that  determine  the 
dose,  is  the  ionization  of  the  air 
within  a  small,  thin  walled  cham- 
ber that  is  inserted  within  the  tis- 
sues after  the  procedure  of 
Kronig  and  Friedrich.2  What 
this  ionization  measures  is  not 
the  intensity  of  the  x-rays  that 
enter  the  chamber.  The  observed 
ionization  is  the  sum  of  that  re- 
sulting from  the  action  upon  the 
air  of  the  entering  x-rays,  and  of 
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that  caused  by  the  action  of  those 
high  speed  electrons  that  are  ex- 
pelled from  the  walls  of  the  cham- 
ber and,  possibly,  the  surrounding 
tissue  and  enter  the  chamber. 
For  a  suitably  constructed  ioniza- 
tion chamber  this  sum  may  pos- 
sibly be  approximately  propor- 
tional to  the  amount  of  x-ray 
energy  that  is  absorbed  per  unit 
of  volume  by  the  neighboring 
tissues,  but  <»f  this  I  am  not  en- 
tirely sure. 

Whatever  physical  quantity 
this  ionization  may  measure,  the 
observations  of  Kronig  and  Fried- 
rich  indicate  that,  in  as  far  as  lo- 
cal  biological  effects  are  con- 
cerned, the  ionization  thus  meas- 
ured by  them  is  a  biological  in- 
variant for  a  given  type  of  re- 
action. An  invariant  that  holds 
for  radiations  of  very  widely  dif- 
ferent qualities. 

Another  biological  invariant, 
one  associated  with  the  unfiltered 
radiation  from  the  Coolidge  tube 
excited  by  an  interrupterless  ma- 
chine has  been  determined  by  Dr. 
MacKee.3  Using  small  areas  of 
approximately  equal  size  and 
upon  the  arm,  he  has  determined 
the  invariant  for  the  so-called 
"skin  unit"  or  "epilating  dose." 
He  found  that  whenever  he  ob- 
tained this  characteristic  reaction 
by  such  means  the  quantity 
itV 

D2 

had  the  same  value  ;  viz.,  9/16  or 
0.563  when  the  current  is  ex- 
pressed in  milliamperes,  the  time 
in  minutes,  the  spark-gap  in 
inches,  and  the  distance  in  inches. 

This  invariant  does  not  indicate 
that  the  intensity  of  the  radia- 
tion varies  as  V,  and  that  the 
therapeutic  effect  is  independent 
of  V  and,  therefore,  of  the  quality 
of  the  radiation,  but  that  for  this 
reaction  under  these  conditions 
efficiency    of   the    radiation  de- 
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creases  as  V  increases.  This  is 
at  once  seen  when  we  compare 
this  invariant  with  the  expression 
that  measures  the  total  energy  de- 
livered per  unit  area.  If  we  denote 
the  latter  by  the  letter  e,  and  the 
invariant  established  by  Dr.  Mac- 
Kee  by  the  letter  E,  then  we  have 
itV2 

e  =  — 
D2 
itV 

E  =   

D2 

From  which  it  is  evident  that 
e 

E  =   

vKl 

That  is,  for  this  reaction  the  ef- 
ficiency of  the  energy  of  the  spe- 
cific mixture  of  radiations  so  fur- 
nished is  inversely  proportional 
to  the  maximum  voltage.  If  you 
double  this  voltage  you  must  ap- 
ply twice  as  much  of  the  x-ray 
energy  in  order  to  get  the  same 
reaction.  For  radiations  of  a  dif- 
ferent quality,  a  different  mix- 
ture, none  of  these  relations  will 
necessarily  apply.  This,  however, 
does  not  minimize  their  practical 
value.  The  corresponding  in- 
variant for  the  other  modes  of 
excitation  and  tubes  that  are  used 
in  treatment,  and  the  invariants 
for  other  biological  reactions 
should  be  determined. 

]f  with  the  same  equipment  the 
biological  invariant  is  found  to 
be  the  same  (not  necessarily  to 
have  the  same  value,  but  to  be  of 
the  same  form)  for  several  kinds 
of  biological  reactions,  then,  and 
only  then,  will  one  be  justified  in 
regarding  this  "skin  dose"  as  a 
suitable  unit  in  which  to  express 
the  dose  employed  for  producing 
these  reactions. 

The  Filtered  X-Ray  Dose 

The  introduction  of  a  filter  pro- 
duces numerous  changes  in  the 
radiation  administered.  The  filter 
not  only  reduces  the  intensity  of 


the  radiation  and  profoundly 
changes  the  quality  of  the  radia- 
tion by  absorbing  the  longer 
waves  more  strongly  than  the 
shorter  ones,  but  it  may  add  to 
the  radiation  its  own  character- 
istic radiation.  Also  it  scatters 
the  radiation  passing  through  it 
and  thus  acts  as  a  secondary 
source  of  radiation,  very  much  as 
ground  glass  scatters  the  light 
passing  through  it  and  thus  be- 
comes a  secondary  source  of  il- 
lumination. There  are  thus  two 
sources  of  radiation  to  be  consid- 
ered (1)  the  focus  of  the  tube, 
(2)  the  filter.  The  first  is  a  point ; 
the  intensity  of  the  radiation  re- 
ceived directly  from  it  by  any 
point  varies  inversely  as  the 
square  of  the  distance  from  the 
focus  to  that  point.  The  second 
is  an  extended  surface  having  an 
effective  brightness  depending 
upon  its  distance  from  the  focus 
of  the  tube.  Viewed  perpendicu- 
larly, the  intensity  of  the  light  re- 
ceived from  an  extended  bright 
surface  depends  upon  the  bright- 
ness and  the  area  of  the  surface 
and  upon  the  distance  of  the  ob- 
server from  it.  As  the  observer 
recedes  from  the  surface  the  in- 
tensity decreases  at  first  much 
less  rapidly  than  the  inverse 
square  of  the  distance;  the  rate  of 
decrease  gradually  approaches 
that  of  the  inverse  square  of  the 
distance  and  becomes  equal  to  it 
when  the  observer  has  receded 
to  a  distance  that  is  great  as  com- 
pared with  the  dimensions  of  the 
surface.  Consequently  the  pre- 
sence of  the  filter  modifies  the 
manner  in  which  the  resultant  in- 
tensity varies  with  the  distance 
from  the  focus;  and  the  extent  of 
this  modification  depends  upon 
the  distance  of  the  filter  from  the 
focus  and  from  the  patient. 

I  fence  when  a  filter  is  used,  the 
specification  of  the  dose  should 
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contain,  in  addition  to  the  factors 
considered  in  connection  with  the 
unfiltered  dose,  a  statement  of  (1) 
the  material  of  which  the  filter  is 
made,  (2)  its  thickness,  or  bet- 
ter its  weight  per  square  centi- 
meter, (3)  its  distance  from  the 
focus  of  the  tube,  and  (4)  its 
area. 

The  gross  energy  carried  by 
x-rays,  emitted  under  practical 
conditions  and  filtered  as  for 
therapeutic  use,  should  be  deter- 
mined; the  effect  of  the  filter  as  a 
secondary  source  of  radiation 
should  be  studied,  and  biologi- 
cally invariant  relations  should  be 
determined. 

In  the  determination  of  bio 
logical  invariants  for  filtered 
radiations  a  beginning  has  been 
made  by  Dr.  Schmitz.4  In  the 
April  issue  of  your  Journel  he 
records  values  for  an  "erythema 
skin  dose"  obtained  by  him  at 
three  voltages,  the  focal  distance 
and  current  being  the  same  for  all. 
The  filter  was  of  aluminum  10 
mm.  thick,  the  peak  voltages 
varied  from  108  kilovolts  to  140 
kilovolts  (6.5  in.  to  9.5  in.),  a 
Coolidge  tube  excited  by  an  inter- 
rupterless  machine  was  used. 
These  results,  when  corrected  for 
a  printer's  error,  indicate  that  for 
large  values  of  D  the  invariant 
for  the  E.  S-  D.  is 
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D2 

If  D  is  not  large,  the  denomina- 
tor may  be  less  than  D2  on  ac- 
count of  the  filter  acting  as  a 
secondary  source  of  radiation. 
Summary 

In  the  interest  of  consistency 
and  precision  confine  the  term 
"dose"  to  its  original  use  to  de- 
note what  is  given  to  the  patient. 

Make  use  of  such  theories  and 
subsidiary  observations  as  may 
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be  available  and  applicable  in  de- 
ciding what  dose  shall  be  given. 

Specify  the  dose  by  stating  the 
various  factors  that  determine  the 
quality  and  quantity  of  the  radia- 
tion that  is  administered  to  the 
patient. 

Having  thus  specified  the  dose, 
interpret  it  in  terms  of  such 
theories  and  subsidiary  observa- 
tions as  may  be  available  and  ap- 
parently applicable  to  the  case. 

Care  should  be  taken  to  keep 
the  interpretation  of  the  dose — 
its  value  in  erythema  dose,  pas- 
tille reading,  Kronig  and  Fried- 
rich's  ionization  unit,  etc — dis 
tinct  from  the  specification  of  the 
dose  itself. 

The  physical  characteristics  of 
the  various  types  of  x-rays  em- 
ployed in  therapy  should  be  de- 
termined in  terms  of  the  instru- 
ments and  the  electrical  quanti- 
ties involved. 

Additional  biologically  invari- 
ant relations  between  the  electri- 
cal quantities  should  be  deter- 
mined. 

* — Read  at  the  Mid  Annual  Meeting 
of  the  Radiological  Socity  of  North 
America,  Boston,  June  1921. 

1 —  Shearer,  J.  S.:  Amer.  Jour.  Roent 
genology,  1915.  Larkin,  L.  P.: 
Amer.  Jour.  Roentgenology,  6:448, 
1919. 

2 —  Kronig  and  Friedrich:  Physika- 
lische  and  biologische  Grundlagen 
der  Strahlentherspie. 

3 —  MacKee,  G.  M.:  Amer.  Jour.  Roent- 
genology, 6:602,  1919. 

4 —  Schmitz,  H.:  Jour.  Radiology,  2:55, 
1921. 

Discussion 

DR.  HENRY  SCHMITZ,  Chicago: 
The  paper  of  Dr.  Dorsey  is  certainly  a 
highly  scientific  one.  It  is  very  inter- 
esting and  important  for  therapeutists. 
There  is  not  anything  that  Dr.  Dor- 
sey has  said  with  which  I  should  dif- 
fer. There  are  various  things  we 
should  keep  in  our  minds.  In  the  first 
place,  as  Dr.  Coolidge  has  probably 
found  out,  we  should  remember  the 
differentiation  of  dose.  Dose  is  the 
amount  absorbed.  It  is  made  up  by 
the  intensity  of  the  x-ray  current,  the 
time  duration  and  the  application  di- 
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vided  by  the  volume.  Now  this  volume 
is,  of  course,  in  our  equations  a  unit 
and  consists  of  1  cc;  in  other  words, 
if  I  have  these  three  factors,  I  know 
exactly  what  may  happen  in  a  1  cc. 
dose.  When  the  distance  is  increased 
from  the  focus  conditions  necessarily 
.become  entirely  different,  due  to  the 
absorption  and  radiation  in  the  tis- 
sues; in  other  words,  if  we  apply  this 
to  a  carcinoma  of  the  uterus  it  be- 
comes necessary  for  us  to  determine 
the  exact  distance  of  the  tumor  area 
from  the  focus,  the  tube.  We  know 
under  general  conditions  the  skin  is 
35  cm.  from  the  tube,  but  the  cervix 
necessarily  lies  at  least  10  cm.  farther 
from  the  tube;  that  is,  instead  of  being 
35  cm.  it  is  45.  We  have  made  a  great 
many  measurements  in  women  in  or- 
der to  determine  the  difference  in  the 
distance  of  the  tube  from  the  uterus. 
We  found  in  the  lean,  small  patients 
that  the  diameter  from  the  posterior 
surface  of  the  abdomen  to  the  pos- 
terior skin  surface  averages  about  16 
cm.  In  these  16  cm.  we  estimate  that 
the  cervix  usually  lies  10  cm.  be- 
neath the  anterior  surface.  Another 
patient  will  measure  18  and  others  20 
and  22,  with  a  few  exceptions  above 
22.  We  went  about  regardless  of  the 
results  obtained  by  other  methods,  in- 
serting the  measuring  chamber  in  the 
vagina.  It  was  found  that  at  the 
plane  where  the  cervix  was  located, 
necessarily  whatever  the  instrument 
measured  at  that  point  would  be  the 
dose  that  was  given  at  this  point  of 
the  cervix.  We  came  to  some  very 
remarkable  conclusions.  If  we  used  a 
voltage  of  90.000,  with  5  milliamperes 
of  curreia-t,  filtration  10  mm.  of  alum- 
inum and  6  mm.  of  sole  leather,  a  focal 
distance  of  35  mm.  from  the  skin  sur- 
face and  a  diameter  of  25  cm.  we  found 
that  the  intensity  of  the  dose  in  the 
cervix  through  the  anterior  skin  was 
about  30  per  cent,  on  the  average, 
sometimes  25  and  sometimes  28.  The 
posterior  field  is  only  5  or  6  cm.  be- 
neath the  skin  and  you  have  a  dif- 
ference of  50  per  cent,  of  the  skin 
dose,  using  a  new  machine.  In  pa- 
tients who  have  a  diameter  of  20 
cm.  the  result  was  more  unfavor- 
able. In  patients  having  a  diameter  of 
25  cm.  the  dose  brought  to  the  cer- 
vix was  reduced  to  about  50  per  cent., 
while  in  patients  with  a  diameter  of 


20  cm.  it  was  reduced  about  40  per 
cent. 

Now  the  question  arises,  what  is  the 
real  cancer  dose;  what  radiation  must 
we  use  to  get  results?  We  once  be- 
lieved that  carcinomatous  tissue  was 
twice  as  sensitive  as  normal  skin;  in 
other  words,  if  you  applied  a  skin  dose 
under  these  conditions,  then  you  were 
practically  using  the  cancer  dose  at 
the  skin.  This  was  found  out  by  con- 
sidering superficial  carcinomata.  Take 
a  cancer  of  the  breast  on  the  anterior 
chest  wall,  the  depth  is  not  very  great, 
especially  if  it  is  not  very  extensive. 
Under  these  conditions  it  was  found 
out  that  if  you  wished  to  bring 
about  a  decrease  in  size  and  an  abso- 
lute disappearance  of  the  cancer  it 
required  90  per  cent,  of  the  skin  dose. 
That  does  not  mean  that  in  each  and 
every  instance  you  could  make  the 
cancer  recede.  I  do  not  wish  to  enter 
into  a  discussion  on  something  on 
which  we  might  find  exceptions.  If 
we  applied  the  proper  skin  dose,  we 
were  still  losing  10  per  cent,  of  the 
skin  dose  under  the  most  favorable 
conditions  and  50  per  cent,  under  un- 
favorable conditions.  The  question 
now  arises,  what  is  the  skin  dose?  Un- 
less we  get  an  exact  definition  for 
skin  dose  and  know  how  to  obtain  it, 
our  results  necessarily  must  vary  and 
that  is  the  one  great  question  which 
we  must  answer.  I  will  not  dwell  on 
this  point.  The  methods  that  are 
based  on  ionization  are  the  only 
methods  in  my  opinion  which  will 
give  us  the  solution  of  the  problem. 
However,  it  would  be  entirely  wrong 
to  expect  every  therapeutist  to  use 
the  ionization  method  in  the  deter 
mination  of  the  dose.  If  we  do  ex- 
actly as  Dr.  Dorsey  has  told  us,  know 
exactly  the  voltage,  know  exactly  the 
type  of  apparatus  with  which  we  are 
working,  use  always  the  same  tube, 
the  same  filter,  the  same  focus,  same 
skin  distance,  and  the  same  field,  then 
the  results  which  have  been  deter- 
mined by  the  ionization  method  must 
always  be  the  same.  Unless  we  do 
this  we  will  always  get  different  re- 
sults and  we  will  always  have  failures, 
but  if  we  follow  out  Dr.  Dorsey's 
method  in  studying  details  in  obtain 
ing  our  dose,  we  will  always  be  cor 
rect. 


* — Read  at  the  Mid-Summer  Meeting  of  The  Radiological  Society  of  North 
America,  held  at  Boston  June  3rd  and  4th,  1921. 
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Recent  Developments  in  Deep  Therapy  Technique- 
Facts  and  Fancies 

A.  F.  Tyler,  B.  Sc.,  M.  I),  F.  A.  C.  S. 

0  in  (ilia,  Nebraska 


WE  think  it  has  been  proven 
beyond  the  shadow  of  a 
doubt  that  both  x-ray  and  radium 
have  a  definite  field  of  usefulness 
in  the  treatment  of  malignant 
growths.  In  the  consideration  of 
this  subject,  we  want  to  try  to 
come  to  a  little  clearer  under- 
standing- about  several  things,  viz.* 
the  objective  for  which  we  strive 
in  using  these  agents  in  treating 
malignancy ;  second,  the  method 
of  their  action ;  third,  the  kind  of 
cases  suitable  for  this  kind  of 
treatment;  fourth,  the  results 
which  can  be  obtained  in  the  vari- 
ous types;  fifth,  the  essentials  of 
proper  technique. 

The  object  of  radiotherapy  is 
fourfold  as  defined  by  Finzi  (1). 
The  first  is  to  prevent  dissemina- 
tion. Due  to  the  value  of  the  rays 
in  damming  up  the  lymphatic 
channels  and  in  rendering  malig- 
nant cells  incapable  of  reproduc- 
tion, we  are  able  to  use  these 
agents  for  this  purpose-  The  sec- 
ond object  in  the  use  of  this  kind 
of  therapy  is  to  kill  the  growth 
in  situ.  The  third  is  to  render  an 
inoperable  case  operable,  and  the 
fourth  is  to  render  the  patient 
more  comfortable  in  cases  where 
they  have  been  pronounced  in- 
operable. 

Method  of  Action 

The  action  of  the  x-ray  and 
radium  in  the  treatment  of  malig- 
nancy depends  almost  entirely  on 
the  destruction  of  the  growth. 
Destruction  of  the  growth  by 
these  agents  is  in  direct  ratio  to 
the  power  of  reproduction  of  the 
cells  in  the  growth.  That  is,  the 
more  rapidly  the  growth  is  grow- 
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ing,  the  more  easily  will  it  be  af- 
fected by  radiotherapy;  so  that 
cases  which  have  been  of  long 
duration  necessarily  require  more 
severe  treatment  than  do  those  of 
recent  origin.  The  histological 
effect  of  the  exposure  of  the  tis- 
sues to  radiotherapy  is  shown  by 
a  direct  action  upon  the  capil- 
laries in  the  growth.  After  ex- 
posure to  radiant  energy  the  en- 
dothelial lining  of  the  small  capil- 
laries becomes  badly  swollen,  in- 
creasing to  such  an  extent  that 
the  lumen  of  the  vessels  becomes 
entirely  obliterated,  resulting,  un- 
der proper  treatment,  in  an  en- 
darteritis obliterans.  Another  ac- 
tion is  that  upon  the  cells  of  the 
growth  itself.  This  is  shown, 
first,  by  the  effect  on  the  nuclei. 
There  is  a  dense,  cloudy  swelling 
of  the  nuclei  with  a  little  later  a 
rupture  of  the  nuclear  membrane, 
followed  in  due  course  by  cloudy 
swelling  of  the  entire  cell.  Shortly 
after  this,  the  cell  itself  disinte- 
grates and  disappears,  probably 
being  carried  away  by  the  phago- 
cytes- The  last  cells  in  the  growth 
tn  die  are  those  supplied  with 
the  most  abundant  nourishment. 
This  means  that  the  nests  of  cells 
placed  between  the  branches  of 
arteries  which  are  almost  sur- 
rounded by  a  rich  blood  supply, 
are  the  last  to  yield  up  their  vi- 
tality. It  is  from  these  cell  nests 
which  have  not  been  destroyed 
by  the  treatment  that  we  get  our 
local  recurrences.  After  destruc- 
tion of  the  cells  of  the  growth, 
we  have  them  replaced  by  con- 
ective  and  fibrous  tissue ;  so  that 
the  parenchyma  of  the  growth  is 
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destroyed  and  we  have  left  be- 
hind a  mass  of  scar  tissue.  Tissue 
which  has  thus  been  treated  does 
not  respond  very  well  to  later 
treatment,  consequently,  it  is  very 
important  -  for  us  to  administer 
sufficient  treatment  to  completely 
destroy  the  growth  at  as  early  a 
date  as  possible  after  beginning 
the  treatent.  Previous  treatment 
of  a  growth  by  means  of  caustics 
also  renders  the  treatment  by 
radiotherapy  more  difficult.  It 
has  been  a  matter  of  clinical  ob- 
servation that  when  infection  is 
present  in  a  malignant  growth, 
treatment  by  radiotherapy  seems 
to  spread  the  disease  instead  of 
destroying  it.  This  is  due,  in  our 
opinion,  to  the  fact  that  radio- 
therapy minimizes  leukocytosis, 
breaking"  down  the  barrier  which 
nature  needs  in  combatting  in- 
fection. Consequently,  when  a 
patient  with  a  growth  is  presented 
for  radiotherapy  and  which  has 
infection  present,  it  is  necessary 
for  us  to  rid  the  growth  of  the 
infection  before  we  begin  the 
treatment. 

Due  to  the  fact  that  malignant 
growths  spread  through  the  lym- 
phatic channels,  especially  the 
carcinomas,  it  is  only  reasonable 
for  us  to  use  the  same  precau- 
tion in  administering  radiotherapy 
that  the  surgeon  uses  in  his  treat- 
ment, viz.,  that  we  should  try  to 
block  off  the  danger  of  metastasis 
through  the  lymphatic  channels. 
This  can  be  done  effectively  by 
the  application  of  radiotherapy  to 
the  growth  itself  in  sufficient 
doses  to  kill  it  and  at  the  same 
time  administer  a  dose  to  all  the 
surrounding  lymphatic  channels 
sufficient  to  cause  their  oblitera- 
tion. Since  lymphatic  tissue  re- 
sponds rather  easily  to  radio- 
therapy, this  blocking  off  can  be 
done  without  destruction  of 
the  superimposed  skin.    By  this 


method  of  attack,  one  will  find 
that  the  recurrences  following 
radiotherapy  in  properly  selected 
cases  are  reduced  to  the  mini- 
mum. 

The  kind  of  case  suitable  for 
radiotherapy  must  be  well  estab 
lished  so  that  we  will  not  as 
sume  to  do  the  impossible-  We 
have  divided  these  into  three  main 
classes  :  first,  those  in  which  radio- 
therapy is  preferable,  including 
epithelioma  of  the  face  and  lip 
and  certain  types  of  mouth  can- 
cer, cancer  of  the  cervix  and  lym- 
pho-sarcoma ;  second,  those  cases 
in  which  radiotherapy  is  optional, 
cancer  of  the  tongue,  cancer  of 
the  penis  and  cancer  of  the 
breast ;  third,  those  cases  in  which 
radiotherapy  is  the  last  ^resort, 
viz.,  in  all  inoperable  cases  of 
malignancy.  There  should  be  pre- 
operative treatment  in  all  malig- 
nancies and  postoperative  treat- 
ment in  all  cases. 

Technique 

During  the  earlier  history  of 
x-ray  therapy,  technique  was 
largely  a  matter  of  individual  ex- 
perience and  observation.  Due 
to  the  type  of  apparatus  which 
was  employed  there  was  no  pos- 
sibility of  standardizing  the 
technique.  During  the  last  few 
years,  however,  certain  changes 
have  been  made  in  the  mechani- 
cal methods  of  producing  x-rays 
which  lead  us  to  think  that 
standardization  of  technique  will 
soon  be  an  established  fact.  Me- 
chanical changes  which  have  been 
made  are  due  to  two  important 
things ;  first,  the  invention  of  the 
so-called  interrupterless  trans- 
former which  gives  us  a  constant 
unvarying  output  over  long 
periods  of  time ;  second,  the  in- 
vention of  the  Coolidge  tube 
which  is  so  made  that  we  can 
actually  duplicate  results  day  after 
day,   producing  the   deep  pene- 
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trating  rays  of  certain  definite 
quality  of  penetration  and  of  cer- 
tain definite  volume.  As  early  as 
1914,  T  had  realized  the  value  of 
high  voltage  for  producing  x-rays, 
coupled  up  with  heavy  filtration, 
in  order  to  shut  out  the  rays 
which  we  did  not  desire  to  use. 
By  this  technique  it  is  possible  to 
get  the  maximum  dose  into  the 
growth  with  the  minimum  amount 
of  skin  reaction.  This  technique 
proved  so  valuable  in  my  hands 
that  I  have  continued  to  use  it 
constantly  in  all  deep  therapy.  I 
soon  found  that  it  was  possible 
by  employing  this  technique  to 
give  doses  which  under  other 
technique  were  unheard  of  and 
absolutely  out  of  the  question. 
In  fact,  my  technique  for  the  past 
seven  years  has  been  the  em- 
ployment of  not  less  than  a  ten- 
inch  spark  gap,  measured  be- 
tween two  points,  and  not  less 
than  six  millimeters  of  aluminum 
as  filter. 

Recent  publicity  given  to  the 
so-called  advance  in  deep  therapy, 
as  outlined  by  the  Germans,  calls 
for  reconsideration  of  the  matter 
of  deep  therapy  technique.  Cer- 
tain points  which  have  been 
brought  out  by  this  publicity  are 
extremely  valuable  while  others 
have  doubtful  value.  The  valu- 
able points  are  the  fact  that  a 
small  ionization  chamber  has  been 
devised  which  can  be  introduced 
into  the  vagina  or  rectum  during 
deep  therapy  of  the  pelvis,  so  we 
have  a  way  of  measuring  the  ac- 
tual dosage  which  enters  the 
tumor  instead  of  measuring  the 
dosage  received  by  the  skin  and 
estimating  the  dosage  received  by 
the  tumor.  This  little  refine- 
ment in  mechanical  measurement 
of  the  quantity  of  x-rays  received 
in  the  tumor  makes  it  possible 
for  us  to  definitely  estimate  the 
lethal  dose  for  cancer  cells.  By 


estimating  the  lethal  dose  for  can- 
cer cells  then  the  purpose  of  our 
treatment  becomes  more  firmly 
fixed,  viz.,  that  we  should  try  to 
kill  all  the  cancer  cells  found  in 
the  patient's  body.  The  second 
point  of  value  that  has  been  em- 
phasized is  the  fact,  which  has 
long  been  proven  by  the  biologist, 
that  cancer  cells  are  more  easily 
affected  at  the  first  treatment 
than  they  are  at  later  treatment ; 
that  is.  after  exposure  to  radia- 
tion the  cells  develop  a  certain 
amount  of  immunity.  Theoreti- 
cally then,  we  should  attempt  to 
administer  the  lethal  dose  to  can- 
cer cells  at  the  first  treatment. 
Whether  it  is  possible  to  do  this 
without  overwhelming  the  pa- 
tient's power  of  resistance  and 
practically  killing  the  patient  on 
the  table,  is  a  question  which  is 
open  to  argument.  YVe  are  in- 
clined to  think  that  in  America 
we  shall  be  compelled  to  give  the 
single  massive  dose  broken  up 
into  several  short  periods  of 
treatment  alternating  with  per- 
iods of  rest,  but  the  dosage  be- 
ing completed  in  a  two  or  three 
day  period. 

Another  advantage  in  the  tech- 
nique advocated  by  the  German 
clinicians  is  the  use  of  a  greater 
anode  skin  distance.  In  America, 
it  has  been  customary  to  use  an 
average  anode  skin  distance  of 
nine  inches,  while  the  German 
average  anode  skin  distance  is 
thirty-five  centimeters,  or  four- 
teen inches.  (6)  This  means  that 
the  ratio  of  the  dosage  received 
by  the  skin  and  the  tumor  is  con- 
siderably changed  by  employing 
a  greater  distance,  so  one  can 
actually  deliver  a  larger  volume 
of  x-rays  to  the  tumor  with  less 
skin  reaction  than  he  can  by  us- 
ing the  closer  distance.  For  in- 
stance, suppose  that  the  tumor  to 
be  treated  lies  four  inches  below 
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the  surface  of  the  skin  and  we 
use  an  eight-inch  anode  skin  dis- 
tance, the  total  anode  tumor  dis- 
tance would  be  twelve  inches.  Un- 
der the  technique  of  using  a  four- 
teen-inch  anode  skin  distance,  the 
anode  tumor  distance  would  be 
eighteen  inches.  Using  these  two 
distances  as  illustrative  of  the 
difference  in  time  required  to  get 
the  same  dosage  into  the  tumor, 
we  have  the  following  formula : 
using  the  twelve-inch  anode 
tumor  distance  as  a  unit  one,  and 
comparing  it  with  the  eighteen- 
inch  anode-tumor  distance,  it  will 
be  found  that  it  requires  2.25  as 
much  time — all  other  factors  be- 
ing equal — to  get  the  same  dos- 
age into  the  tumor  at  the  greater 
distance  than  it  does  at  the  lesser 
distance.  In  order  to  estimate 
the  difference  in  dosage  received 
by  the  skin  we  would  use  the  fac- 
tors eight  and  fourteen.  Since 
the  quantity  of  rays  varies  in- 
versely with  the  square  of  the  dis- 
tance we  would  have  the  follow- 
ing formula:  82=64,  142=196.\64 
:  '96  :  :  I :  3.06-  This  interpreted 
means  that  the  skin  dosage  at  the 
greater  distance — all  factors  being 
the  same,  including  time,  would 
be  approximately  one-third  of 
what  it- would  be  at  the  lesser 
anode  skin  distance ;  which  would 
mean  that  we  have  a  margin  of 
safety  of  two-thirds  which  we 
could  employ  in  giving  additional 
dosage  to  the  tumor,  but  since  at 
the  greater  distance  it  requires 
2.25  as  much  time  to  get  the  same 
dosage  into  the  tumor  we  would 
actually  have  only  a  margin  of 
.75  which  could  be  used  in  get- 
ting additional  dosage  into  the 
tumor.  For  the  sake  of  simplicity 
we  are  disregarding  the  filtration 
of  the  rays  by  four  inches  of  body 
tissue.  When  this  is  utilized 
through  two  or  more  ports  of  en- 
try we  can  readily  see  how  much 


greater  dosage  can  actually  be  de- 
livered to  the  tumor  by  the  greater 
distance. 

By  using  the  greater  anode  skin 
distance,  a  larger  port  of  entry 
can  also  be  employed,  so  that  the 
secondary  rays  generating  in  the 
tissues  themselves  will  be  con- 
siderably greater  than  when  a 
smaller  port  of  entry  and  a  closer 
distance  is  used.  To  quote  from 
Leonard  B.  Loeb  (2):  "We  can 
then  safely  assume  that  the 
amount  of  chemical  change  pro- 
duced in  the  tissues  by  the  action 
of  these  radiations  per  cubic  cen- 
timeter of  tissue  is  directly  pro- 
portional to  the  total  number  of 
ions  produced  in  that  cubic  cen- 
timeter. And  we  may  therefore  at 
once  proceed  to  compare  the  rela- 
tive activities  of  the  various  types 
of  agents  on  the  basis  of  their 
ability  to  produce  ions  in  a  given 
number  at  a  given  place-  In  do- 
ing this  I  will  first  show  how  this 
number  varies  with  the  different 
factors  entering  into  the  exposure. 

"1.  The  total  number  N  of 
ions  produced  per  unit  volume  de- 
pends on  the  number  of  ions 
formed  per  cubic  centimeter  per 
second  I  and  on  the  number  of 
seconds  exposure  T,  i.  e.,  N  =  I  X 
T.  (This  holds  well  within  rea- 
sonable limits.  Where  exposure 
time  becomes  so  long  that  elimi- 
nation of  reaction  products  by  the 
body  as  well  as  marked  physio- 
logical changes  can  take  place 
this  no  longer  holds,  e.  g.,  in  com- 
parison the  action  of  gamma  rays 
from  200  mg.  of  radium  for  one 
hour  writh  that  of  4  mg.  of  radium 
for  50  hours). 

"2.  The  quantity  I  will  vary 
directly  with  the  quantity  of  radi- 
ation emitted  by  the  source  per 
unit  time,  i.  e.,  I  is  proportional 
to  the  quantity  Q.  In  other  words, 
the  ionization  will  depend  directly 
on  the  quantity  of  radium  used, 
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or  on  the  milliamperage  going 
through  the  x-ray  tube. 

"3.  The  quantity  I  will  further 
depend  on  the  total  number  of 
ions  produced  per  second  by  the 
radiations  per  unit  of  radiating 
substance,  or  radiations,  used. 
Thus  we  know  that  the  13.6X1010 
alpha  particles  of  radium  produce 
2-56X1016  ions  per  second,  per 
gram  of  radium  when  absorbed. 
The  beta  particles  produce  9X1014 
ions  per  second  while  the  gamma 
rays  from  one  gram  of  radium 
produce  13X1014  ions.  The  total 
number  of  ions  produced  by  the 
x-rays  from  a  Coolidge  tube  op- 
erated at  about  90,000  volts,  with 
10  milliamperes  possibly  yields 
about  4X1017  ions,  assuming  that 
the  efficiency  of  the  x-ray  tube  is 
0.2  per  cent  in  producing  x-rays 
and  that  each  electron  in  the  tube 
giving  a  homogeneous  x-ray  pulse 
would  in  matter  give  3.5X103  ions. 
This  is  an  assumption  which  so 
far  has  not  been  accurately 
checked  experimentally.  It  is  here 
that  some  physical  work  must  be 
done  in  order  to  enable  one  to 
compare  x-ray  ionization  more 
rigorously  with  the  radium  rays. 
The  value  of  3.5X103  was  found 
by  Rutherford's  pupils  for  slow 
beta  rays  whose  velocity  in  or- 
der of  magnitude  with  the  num- 
ber of  ions  to  be  expected  from 
energy  considerations.  It  is  pos- 
sible that  the  number  of  ions  es- 
timated above  may  be  in  error  by 
a  marked  amount-  This  error  will 
make  the  ionization  higher  than 
it  really  is  by  a  factor  which  de- 
pends on  the  homogeneity  of  the 
rays,  and  which  with  the  data  be- 
fore me  I  am  unable  to  estimate. 

"4.  The  number  of  ions  per 
cubic  centimeter  per  second 
formed  in  a  given  region  will  de- 
pend on  the  fraction  of  the  total 
radiation  from  the  Q  units  of  radi- 
ation used  which  strikes  the  area 
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considered.  This  fraction  is  deter- 
mined directly  from  the  solid 
angle  subtended  by  the  area  in 
question  at  the  source.  It  can  be 
computed  from  the  ratio  of  the 
area  cut  out  of  the  surface  of  the 
sphere  surrounding  the  radiating 
source  at  the  place  considered,  by 
the  cone  whose  apex  is  the  radi- 
ating source  and  whose  base  is 
the  area  radiated,  to  the  total  sur- 
face of  the  sphere  for  the  rays 
from  radium,  or  to  the  hemisphere 
for  the  case  of  the  x-rays.  To  a 
sufficiently  close  degree  of  ap- 
proximation it  is  given  by  the 
area  A  of  the  region  to  be  treated 
divided  by  4-nR2  for  the  radium 
rays,  or  for  the  x-rays,  where 

R  is  the  radius  of  the  sphere,  i. 
e.,  the  distance  of  the  area  from 
the  radiating  source." 

The  filter  employed  in  the  Ger- 
man technique  is  not  less  than 
one-half  millimeter  of  pure  cop- 
per. This  has  the  same  filtering 
quality  as  twelve  millimeters  of 
aluminum.  Of  course  this  well 
cut  out  a  larger  percentage  of  the 
rays  than  will  six  millimeters  of 
aluminum,  so  that  in  using  the 
same  spark  gap  we  are  now  using 
we  will  be  compelled  to  increase 
the  time  of  treatment  consider- 
ably in  order  to  get  the  same 
volume  of  rays  into  the  tissues. 
The  research  work  done  by  Pro- 
fessor J.  S.  Shearer  (9)  has  proven 
beyond  the  question  of  a  doubt 
that  increasing  the  filter  without 
increasing  the  voltage  to  care  for 
it  cuts  off  a  very  large  percentage 
of  the  rays  emitted  from  the  Cool- 
idge tube.  In  fact,  according  to 
him,  in  no  case  would  twelve 
millimeters  transmit  half  as  much 
as  six  millimeters ;  consequently, 
when  we  are  continuing  to  em- 
ploy the  same  voltage  under  the 
newer  technique  that  has  been 
previously  employed  with  less 
filtration,  you  can  readily  see  that 
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the  time  must  be  increased  many 
fold.  In  fact,  three  millimeters 
of  aluminum  transmits  13  per 
cent,  of  the  wave  length  .45  A, 
while  six  millimeters  of  alum- 
inum transmits  only  2  1  3  per 
cent  of  wave  length  .45A.  We  do 
not  have  the  figures  at  hand  but 
you  can  readily  see  from  this  that 
twelve  millimeters  would  trans- 
mit a  very  small  percentage  of 
the  same  wave  length.  Theoreti- 
cally, the  technique  suggested  by 
the  German  clinicians  has  at- 
tempted to  overcome  this  diffi- 
culty by  employing  a  materially 
greater  voltage.  The  facts  in  the 
case  are.  however,  that  the  sym- 
metric outfit  when  operated  ac- 
cording to  the  instruction  of  the 
manufacturer  furnish  only  a  paral- 
lel spark  gap  of  twenty-four  cen- 
timeters or  what  would  be  equiv- 
alent to  9.6  inches.  The  Yeifa 
outfit,  however,  at  its  maximum 
output  has  a  capacity  of  twelve 
and  a  half  inch  parallel  spark  gap. 
(3)  measured  between  blunt 
points. 

Professor  Wm.  Duane  of  Har- 
vard (4)  has  proven  that  the  pro- 
duct of  the  voltage  applied  to  the 
x-ray  tube  into  the  wave-length 
of  the  shortest  x-rays  produced  is 
constant  and  equivalent  to  12.360. 
Since  the  shorter  the  wave-length 
the  more  penetrating  the  ray  is, 
this  law  is  the  fundamental  basis 
of  the  modern  high  tension,  short 
wave-length  x-ray  therapy. 

From  this  evidence  we  can 
readily  perceive  the  folly  of  in- 
creasing the  filtration  to  the  ex- 
tent of  one-half  millimeter  of  cop- 
per unless  we  increase  the  voltage 
to  correspond.  In  other  words, 
if  we  do  this,  we  are  simply  fool- 
ing ourselves  and  are  not  getting 
the  dosage  which  we  think  we 
are  getting,  but  if  one  wishes  to 
combat  malignancy  in  a  scientific 
manner  by  means  of  the  newer 


technique,  one  cannot  escape  the 
importance  of  the  facts  mentioned 
above. 

This  accounts  for  the  extremely 
long  period  of  treatment  em- 
ployed by  the  Germans  together 
with  the  fact  that  in  America  we 
ordinarily  employ  five  milliam- 
peres  of  current  while  the  Ger- 
mans use  from  one  to  two  milliam- 
peres.  The  difference  in  the 
quantity  of  rays  passing  through 
six  millimeters  of  aluminum  filter 
to  the  tumor  and  the  quantity 
passing  through  a  half  millimeter 
copper  filter  accounts  for  a  con- 
siderable amount  of  the  difference 
in  the  time  factor  employed  by 
the  Germans  as  contrasted  with 
that  employed  in  America. 

There  is  another  factor,  how- 
ever, which  enters  into  this  time 
element.  In  America  it  is  the 
common  custom  to  employ  five 
milliamperes  of  current  into  the 
tube  while  the  Germans  usually 
employ  only  one  or  two  milliam- 
peres of  current.  As  you  will  see, 
this  would  increase  the  time  fac- 
tor five  times  if  only  one  milliam- 
pere  was  used  or  two  and  one- 
half  times  if  two  milliamperes 
were  used,  all  other  factors  being 
the  same.  This  leads  us  to  think 
that  practically  speaking,  some 
Americans  have  been  using  the 
same  dosage  for  a  period  of  years 
that  is  now  being  heralded  as 
something  entirely  new. 

The  points  in  the  reported  Ger- 
man technique  which  have  been 
misleading  are  those  in  which  they 
mention  the  enormous  voltage 
and  the  amount  of  dosage  used. 
It  is  not  generally  understood  by 
American  physicians  that  our 
method  of  estimating  the  voltage 
is  vastly  different  from  the  method 
used  in  Germany.  In  America, 
in  estimating  the  voltage  pass- 
ing between  two  points,  the  root 
mean  square  (r.  m.  s-)  voltage  is 
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used,  (5),  which  means  that  for  a 
ten-inch  spitting  spark,  roughly 
speaking,  100,000  volts  is  required. 
In  Germany,  the  peak  voltage 
method  of  measurement  is  used, 
so  that  in  order  to  make  our  volt- 
age reading  correspond  to  theirs, 
we  should  multiply  the  American 
voltage  by  1.4  which  will  give  us 
the  equivalent  German  reading. 
For  example,  by  the  American 
measurement,  a  ten-inch  spitting 
spark  between  twro  points,  would 
be  equivalent  to  a^bout  100.000 
volts,  multiplying  this  by  1.4 
would  give  us  140,000  volts  which 
is  almost  50  per  cent,  difference 
to  the  German  equivalent.  This 
voltage  as  reported  by  men  who 
have  recently  visited  German 
clinics  and  have  seen  the  treat- 
ment actually  being  administered, 
is  the  maximum  voltage  which  is 
actually  used  in  clinical  work ; 
consequently,  the  German  clinical 
technique  employs  no  higher  volt- 
age than  that  which  some  of  the 
American  radiologists  have  been 
using  for  a  number  of  years. 

The  whole  problem  then  re- 
solves itself  into  the  matter  of 
shooting  a  lethal  dose  into  the 
cancer  tissue  without  destroying 
the  superimposed  structures-  I 
feel  that  it  has  been  definitely 
proven  that  this  can  best  be  ac- 
complished by  the  employment  of 
high  voltage  current  combined 
with  radium  used  in  the  hollow 
viscera,  or  even  as  needles  in- 
serted into  the  tumor  itself.  In 
this  manner  we  should  expect  the 
maximum  percentage  of  good  re- 
sults. 

Summary 

The  technique  recommended  in 
the  above  description  must  be 
adopted  very  cautiously  by  those 
who  have  made  sufficient  study 
of  x-ray  therapy  to  thoroughly  un- 
derstand the  principles  involved. 
One  of  the  chief  factors  involved 
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in  this  technique,  it  appears  to 
me,  is  the  fact  that  we  must  step 
up  our  voltage  to  produce  a 
shorter  wave-length  which  is  of 
greater  penetration  in  order  to 
correspond  to  the  increased  filtra- 
tion employed.  That  is,  I  can- 
not see  any  advantage  gained  by 
employing  the  equivalent  of 
twelve  or  thirteen  millimeters  of 
aluminum  as  filters  and  using  only 
a  nine-inch  spark  gap  which  has 
already  been  proven,  is  scarcely 
sufficient  to  penetrate  six  milli- 
meters of  aluminum.  When  using 
this  extreme  dosage  the  patient 
must  be  thought  of  as  well  as  the 
condition  for  which  he  is  being 
treated,  so  that  the  patient  must 
be  prepared  for  treatment  a  day 
or  two  by  rest  in  bed,  elimination 
and  alkalinization.  The  patient 
then  must  have  the  greatest  after- 
care. We  feel  that  it  is  imprac- 
tical to  deliver  a  lethal  dosage  at 
one  sitting  if  we  want  to  have  the 
patient  live  after  we  get  through 
with  the  treatment,  so  in  our 
opinion  the  lethal  dose  should  be 
administered,  spreading  it  over 
about  three  days  time.  This  leads 
us  to  the  conclusion  that  it  is  go- 
ing to  be  almost  impractical  to  use 
this  technique  in  the  office.  Prac- 
tically all  of  this  treatment  must 
be  administered  in  the  hospital. 
Its  chief  usefulness  would  appear 
to  be  for  malignancies  involving 
the  pelvic  viscera  and  in  deeper 
structures  of  the  trunk  of  the 
body. 
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Discussion 

DR.  G.  E.  RICHARDS,  Toronto, 
Canada:  I  regret  that  I  have  not  my 
lantern  slides  with  me  to  show  while 
discussing  this  paper  on  deep  therapy. 
I  shall  give  you  a  resume  of  the  work 
we  have  been  doing  and  the  conclu- 
sions we  have  allowed  ourselves  to 
draw. 

We  have  been  working  a  little  bet- 
ter than  six  months  with  an  apparatus 
which  gives  us  a  full  measure  12  inch 
spark  gap  between  blunt  points,  the 
ordinary  blunt  points  used  in  this 
country.  This  is  the  measurement 
taken  when  the  tube  is  running.  For 
the  first  three  months  of  that  period 
our  spark  gap  was  measured  about 
11.5  and  the  last  three  months  it  was 
a  little  better  than  12.  We  have  aver- 
aged it  up  and  called  it  12.  Our  fil- 
tration has  been  one  sheet  of  ordinary 
photographic  glass.  We  are  using 
11x14  plates.  There  was  a  filter  of 
10  mm.  of  aluminum  below  the  glass. 
The  object  of  the  glass  was  first  of 
all  to  protect  the  tube  from  puncture 
and  secondly,  the  glass  is  equivalent 
to  1  mm.  of  aluminum  for  our  pur- 
pose. We  have  eliminated  all  the 
other  filters  and  are  merely  working 
with  the  equivalent  of  12  mm,,  of 
aluminum.  Our  skin  distance  has 
been  10  inches  throughout.  We  have 
passed  5  ma.  of  current  through  a 
standard  Coolidge  tube  against  the 
advice  of  Dr.  Coolidge  with  no  dam- 
age to  the  tube.  I  changed  the  tube 
at  the  end  of  three  months  in  case 
something  would  happen  to  the  tube, 
but  nothing  happened.  We  run  our 
apparatus  in  periods  of  10  minutes, 
then  rest  the  tube  for  10  minutes  and 
then  another  10  minutes  of  exposure 
until  we  deliver  our  total  dosage.  Our 
total  dosage  will  perhaps  work  out 
somewhat  as  follows:  In  60  minutes 
exposure  we  get  a  very  nice  redden 
ing  of  the  skin  with  no  discoloration; 
in  70  minutes  we  get  discoloration;  in 
75  minutes  in  one  case  in  which  I 
have  that  exposure  we  got  a  burn  of 


the  first  degree  with  sloughing,  which 
healed  in  six  weeks  without  further 
trouble.  So  much  for  technique.  The 
results  have  been  encouraging  and  in 
two  or  three  instances  I  felt  that  we 
could  be  enthusiastic,  especially  in 
cases  of  sarcoma  in  which  we  have 
gotten  apparently  very  much  better 
results  than  anything  we  ever  obtained 
before.  We  had  15  cases  of  sarcoma 
under  treatment,  of  which  I  think  8 
have  disappeaed  and  have  given  no 
evidence  whatever  of  recurrence. 
Those  include  osteosarcoma  of  the 
ilium,  osteosarcoma  of  the  mandible, 
the  small  round  cell  sarcoma  arising 
in  the  neck.  We  have  two  cases  of 
primary  sarcoma  of  ;the  lung.  Of 
these  we  have  one  case  which  has  dis- 
appeared for  more  than  four  months 
and  one  still  under  treatment.  We 
have  one  case  of  secondary  sarcoma 
of  the  lung  and  one  case  each,  severe 
cases,  of  sarcoma  of  the  tibia  and  of 
the  femur.  The  last  series  of  cases 
have  been  uniformly  good.  We  have 
a  case  of  carcinoma  of  the  pancreas, 
which  is  to  me  of  great  interest.  This 
was  a  case  diagnosed  by  the  x-ray. 
On  the  basis  of  the  x-ray  report  oper- 
ation was  undertaken  and  the  diag- 
nosis poven  correct.  Sections  were 
made  and  reported  by  the  pathologist 
as  adenocarcinoma.  After  three  series 
of  treatment  extending  from  Septem 
ber  of  last  year  to  March  of  this  year, 
during  which  time  we  gave  three  series 
of  intense  treatment,  the  mass  dis 
appeared  and  the  patient  has  gained 
45  pounds  in  weight  and  is  now  back 
in  business.  When  the  treatment  was 
undertaken  he  weighed  91  pounds,  so 
he  now  weighs  more  than  normal. 
I  do  not  want  to  use  the  word  "cure" 
in  connection  with  this  case  because  I 
realize  the  fallacy  of  speaking  of  cures 
in  so  short  a  time.  From  radio- 
graphic standpoint  the  stomach  area 
is  normal. 

We  have  several  cases  of  carcinoma 
of  the  side  of  the  neck  with  good  re- 
sult. We  have  six  cases  of  carcinoma 
of  the  uterus  with  apparent  improve- 
ment and  several  other  cases  which 
make  one  feel  enthusiastic.  The  chief 
thing  I  would  like  to  say  would  be 
to  describe  two  cases  in  which  we 
had  fistula.  One  was  a  case  of  car- 
cinoma of  the  pancreas.  In  this  case 
the  carcinoma  was  primary  in  the 
pancreas  and  proved  at  operation.  It 
involved  the  pyloric  end  of  the  stom- 
ach. I  gave  him  the  same  intensive 
radiation  that  we  gave  the  previous 
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case  of  carcinoma  of  the  pancreas.  In 
no  case  have  we  administered  inten- 
sive radiation  all  in  one  day.  We 
gave  the  following  treatment:  The 
first  day  he  received  four  areas,  one 
anterior,  one  posterior,  and  one  on 
each  side.  A  perfectly  normal  skin 
reaction  followed.  An  erythematous 
skin  reaction  followed  the  second 
dose.  This  all  subsided  within  ten 
clays.  At  the  end  of  the  fourth  week 
he  was  taken  with  sudden  severe  at- 
tack of  vomiting  in  which  he  vomited 
up  a  piece  of  tissue  with  blood  and 
pus.  He  died  in  24  hours.  No  post 
mortem  could  be  obtained  and  there 
fore  we  have  no  means  of  knowing 
what  happened.  We  believe  the  whole 
mass  sloughed  and  not  sufficient  re- 
sistance had  been  given  by  nature  to 
take  care  of  such  an  occurrence  as 
ordinarily  happens  in  an  inflammatory 
change. 


The  second  case  was  carcinoma  of 
the  oesophagus  of  which  we  have 
treated  two.  In  each  case  complete 
relief  in  swallowing  occurred.  These 
cases  wee  both  completely  obstructed. 
In  each  case  at  the  end  of  six  weeks 
the  patients  could  swallow  ordinary 
foods,  such  as  thick  soups  with  pieces 
of  toast,  tea  and  toast,  etc.,  just  as 
easily  as  I  could.  In  one  case  the 
skin  reaction  subsided  after  six 
weeks.  At  the  end  of  that  time  with- 
out any  warning  or  without  previous 
hemorrhage  a  piece  of  carcinomatous 
tissue  sloughed  out  and  the  patient 
died  of  hemorrhage  before  any  medi- 
cal relief  could  be  obtained.  Sur 
geons  have  told  me  that  they  have 
had  the  same  thing  happen  and  they 
did  not  feel  it  was  necessarily  due  to 
the  effect  of  the  treatment.  I  cannot 
help  feeling  it  was  due  to  a  disinte- 
gration of  the  cancer  tissue. 


* — Read  at  the  Mid-Summer  Meeting  of  The  Radiological  Society  of  North 
America,  held  at  Boston  June  3rd  and  4th,  1921. 
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The  Treatment  of  Naevi 


Rollix  H.  Stevens 

Detroit,  i 

"PAX  a  birthmark  be  cured?" 

Such  is  the  query  of  sur- 
prise one  often  hears  from  the 
layman  when  the  latter  is  in- 
formed a  birthmark  may  be  re- 
moved from  a  child  without  leav- 
ing a  very  noticeable,  or.  some- 
times any  scar  at  all.  To  the  gen- 
eral public  and  to  not  a  few  medi- 
cal practitioners,  the  birthmark  is 
an  enigmatical  affliction  that  must 
be  endured,  the  removal  of  which 
would  be  fraught  with  the  gravest 
danger,  or  at  least  a  disfiguring 
scar.  The  average  layman  re- 
gards it  as  the  result  of  a  maternal 
impression  during  the  prenatal 
life  of  the  individual  concerned. 
Of  course  there  is  no  scientific 
ground  for  this  theory.  It  is  not 
generally  realized  that  many  birth- 
marks do  not  begin  to  develop 
until  varying  periods  after  birth. 

These  popular  and  semi-popu- 
lar impressions  concerning  naevi 
(from  the  latin,  nascor.  meaning 
to  be  born,  hence  birthmark) 
should  be  corrected  for  it  is  a 
crime  against  both  society  and 
the  individual  marked,  to  allow  a 
child  to  grow  up  with  a  conspic- 
uous, ugly  and  deforming  birth- 
mark, when  the  latter  may  be 
safely  and  usually  painlessly  re- 
moved during  infancy,  by  methods 
which  leave  but  little  or  no  scar 
at  all.  As  the  child  grows  older 
the  removal  of  the  difficulty  be- 
comes less  successful  from  a  cos- 
metic point  of  view. 

Just  now  our  profession  is  wak- 
ing up  to  the  idea  that  it  is  better 
ethics  to  take  the  public  into  its 
confidence,  and  not  hide  its  light 
under  a  bushel,  as  in  the  past.  As 


.  M.  I).,  F.  A.  C.  P. 

Michigan 

medical  men.  we  are  naturally 
servants  of  the  public,  educated 
largely  at  the  public  expense,  and 
it  would  seem  to  be  our  duty  to 
properly,  and  in  an  ethical  man- 
ner, give  to  the  public  the  facts 
we  have  learned,  when  it  is  to  be 
benefited  thereby.  Of  course  the 
trouble  has  always  been,  and  may 
continue  to  be,  that  when  the 
medical  individual  attempts  to 
give  the  public  this  information, 
the  latter  is  likely  to  be  pre- 
judiced, thinking  it  is  for  per- 
sonal gain,  and  so  leads  to  quack- 
ery. But  if  a  recognized  society 
endorses  the  information  as  in  the 
case  of  the  American  College  of 
Surgeons  in  the  propaganda  con- 
cerning cancer  this  difficulty  can 
be  avoided. 

It  would  seem  to  be  the  duty  of 
a  society  such  as  the  Radiological 
Society  of  North  America,  to 
carry  on  some  propaganda  about 
cancer,  and  naevi  as  well. 

As  Darier  remarks,  "naevi 
would  be  more  accurately  de- 
scribed deformities  of  the  skin,  of 
embryonic  or  developmental  ori- 
gin, appearing  at  any  age  and 
taking  a  very  slow  course." 

This  definition  would  then  in- 
clude several  dermatoses  not  ordi- 
narily classed  with  naevi.  such  for 
instance,  as  ichthyosis,  keratosis 
palmaris  et  plantaris,  fibroma  mo- 
luscum.  v.  Recklinghausen's  Dis- 
ease, adenoma  sebaceum,  syringo- 
cystadenoma and  even  so  com- 
mon and  simple  a  disease  as  mil- 
lia,  etc.  These  we  shall  not  con- 
sider in  this  paper,  but  confine 
our  remarks  to 
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1.  Vascular  naevi  —  including 
those  derived  from  blood  vessels 
known  as  angiomata,  and  those 
derived  from  lymphatics,  known 
as  lymphangiomata. 

2.  Non  vascular  naevi,  which 
includes  plane  pigmented  macules 
and  patches,  and  raised  soft  and 
hard  naevi,  pigmented  or  non- 
pigmented,  smooth  or  hairy. 

It  is  rare  to  find  an  individual 
who  has  not  a  naevus  on  his  body 
somewhere. 

Vascular  naevi  are  often  pre- 
sent at  birth,  but  by  no  means  al- 
ways, and  they  may  develop  a 
few  days  or  weeks,  or  even  years, 
after  birth-  They  usually  increase 
rapidly  in  size  for  a  while,  and 
then  come  to  a  standstill.  Occa- 
sionally they  go  on  and  cause  very 
serious  and  revolting  deformities, 
particularly  of  the  lips,  cheek, 
eyelids  nose,  etc.  There  may 
then  be  great  danger  of  serious 
haemorrhage  from  trauma.  They 
are  plane  like  the  port  wine  stain, 
of  any  color  from  pink  to  livid 
blue,  according  as  the  unusually 
dilated  vessels  are  superficial  or 
deep ;  or  they  may  be  elevated,  or 
tuberous  cavernous.  They  more 
frequently  involve  the  skin  of  the 
face  and  upper  part  of  the  body, 
but  may  involve  any  part,  includ- 
ing the  mucous  membrane. 

Occasionally  they  retrogress 
without  treatment,  and  this  fact 
seems  to  be  deeply  impressed  on 
the  minds  of  some  of  the  profes- 
sion for  I  have  had  many  patients 
come  to  me  with  children  with 
birthmarks,  and  they  have  stated 
that  their  physicians  advised  them 
to  leave  them  alone,  thinking  they 
would  go  away  of  themselves  in 
time.  This  is  very  bad  advice, 
for  most  naevi  do  not  spontane- 
ously retrogress  and  many  of 
them  grow  to  very  large  propor- 
tions in  a  comparatively  short 
time,  so  that  they  are  very  dis- 
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figuring  or  even  dangerous.  Treat- 
ment then  cannot  be  expected  to 
yield  as  favorable  results  as  it 
might  at  an  early  stage.  The 
younger  the  victim  of  the  de- 
formity, the  more  susceptible  are 
the  cells  of  the  dilated  and  thick- 
ened capillaries  to  radiation,  and 
the  better  the  repair  process. 

Every  physician  and  parent 
should  be  acquainted  with  these 
facts  and  just  as  in  cancer,  the 
earlier  the  naevus  is  treated  the 
better. 

If  this  plan  were  followed  many 
children  would  be  spared  much 
sorrow,  inconvenience  and  em- 
barassment  when  they  become 
older. 

My  first  experience  in  the  treat- 
ment of  port  wine  stains  was  in 
1903  when  T  used  the  Finsen-Reyn 
Lamp.  A  brief  report  of  three 
of  these  cases  in  adults  was  made 
in  an  article  entitled  the  "Finsen 
Light  Treatment"  printed  in  the 
New  York  Medical  Journal  and 
Philadelphia  Medical  Journal, 
August  20,  1904.  We  quote  from 
this  article  as  follows : 

"Wine  colored  birthmarks  are 
speedily  and  permanently  re- 
moved by  the  Finsen  Fight  and 
the  treatment  of  three  of  these 
cases  has  given  the  writer  much 
satisfaction,  not  to  mention  the 
gratitude  and  happiness  of  his  pa- 
tients. The  reaction  in  some  of 
these  cases  is  slower  in  appear- 
ing than  in  others,  not  manifest- 
ing itself  sometimes  until  forty- 
eight  hours  after  treatment.  Then 
the  characteristic  vesiculation 
about  the  border  of  the  treated 
spot  appears,  while  the  centre  be- 
comes brown.  After  a  few  days 
the  skin  peels  off  and  leaves  an 
area  exposed,  which  is  several 
shades  lighter  than  the  original 
birthmark.  This  can  now  be 
treated  again  in  two  weeks,  and 
an    additional    blanching  takes 
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place.  If,  however,  it  is  not 
treated  again  for  two  or  three 
months,  it  will  be  noticed  that  the 
spot  continues  to  grow  lighter  for 
a  considerable  period.  After  a 
few  treatments  at  intervals  of  a 
few  weeks  or  months,  the  redness 
entirely  disappears." 

I  have  not  had  occasion  to 
modify  this  dictum  to  any  great 
extent  since,  except  that  in  adults 
all  the  color  does  not  usually  dis- 
appear and  the  process  is  slow  in- 
stead of  being  speedy. 

Two  of  the  cases  mentioned  had 
birthmarks  involving  the  whole 
side  of  the  face  from  forehead  to 
mouth.  They  were  almost  com- 
pletely cleared  up.  a  pinkish,  or. 
in  places,  a  very  white  skin  being 
left.  One  had  had  her  face  dis- 
figured worse  than  ever  by  scars 
from  electrolysis  before  she  came 
to  us  for  treatment.  In  both  of 
these  cases  the  blood  could  be 
easily  pressed  out  by  the  diascope, 
and  the  color  of  the  birthmarks 
was  light  red. 

The  third  case  was  of  much 
deeper  involvement  and  the  color 
was  a  dark  bluish  red.  We  only 
secured  some  diminution  of  color 
here,  but  the  patient  was  not 
faithful  with  her  treatment.  Treat- 
ment was  given  as  usual  by  the 
Finsen  Light,  by  making  com- 
pression with  a  quartz  chamber 
with  water  flowing  through  it  for 
25  to  30  minutes,  to  an  area  about 
the  size  of  a  quarter  or  perhaps 
the  size  of  a  dime,  according  to 
the  contour  of  the  surface  at  the 
location  of  the  area  treated.  It 
was  necessary  always  to  press  the 
blood  out  of  the  area  upon  which 
the  light  was  directed  as  Finsen 
had  shown  that  the  blood  ab- 
sorbed the  ultra  violet  rays  and 
prevented  their  further  penetra- 
tion. This  method,  it  can  be  seen, 
consumed  many  hours  of  tedious 
work  as  the  quartz  chamber  had 


to  be  held  steadily  in  such  a  man- 
ner that  the  concentrated  light 
from  the  lamp  fell  on  the  skin  ex- 
actly perpendicularly,  and  just 
within  the  focal  point  so  as  to  pre- 
vent actual  burning. 

In  1907  I  imported  a  Kromayer 
(mercury  vapor  quartz)  lamp  and 
soon  found  that  I  could  do  this 
work  much  quicker.  I  obtained 
equally  good  results  with  pres- 
sure in  five  minutes  so  I  have  con- 
tinued to  use  this  lamp  up  to  the 
present-  It  is  essentially  the  same 
as  has  been  manufactured  in  this 
country  for  the  past  few  years. 

In  the  use  of  the  Kromayer 
Light  the  same  technique  of  treat- 
ing under  quartz  pressure  with 
Finsen  Light  holds. 

Although  we  have  used  radium 
in  a  number  of  cases  of  port  wine 
stain  since  1910,  the  Kromayer 
Light  is  still  our  instrument  of 
choice  and  our  results  are  for  the 
most  part  satisfactory.  Dr.  Wil- 
liam L.  Clark  in  an  article  in  the 
Therapeutics  Gazette  of  May 
15.  1916.  endorses  this  method 
strongly  and  urges  the  use  of 
ultra  violet  rays,  filtered  through 
blue  quartz  for  an  average  of 
about  40  minutes  to  each  area 
treated. 

The  elevated  tuberous  or  cav- 
ernous naevi  respond  well  to  ra- 
dium. Since  1910  we  have  used 
radium  plaques  for  this  purpose, 
crossfiring  where  possible.  One 
of  these  plaques  2-5  cm.  square, 
made  in  Paris,  is  supposed  to  con- 
tain 2  mg.  of  radium  sulphate,  one 
quarter  pure,  distributed  through- 
out a  varnish  surface.  Another 
contained  4  mg.  one-half  pure, 
distributed  over  a  varnish  sur- 
face 1.5  cm.  in  diameter. 

A  baby,  ten  months  old,  had  a 
cavernous  naevus  of  deep  bluish 
red  color  on  the  nose,  which  pro- 
truded some  distance  and  ap- 
peared to  be  about  the  size  of  a 
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large  cherry.  Tt  was  soft  and 
compressible,  so  that  my  finger 
on  pressure  on  the  end  of  the 
nose  would  sink  into  a  depres- 
sion about  1  cm.  deep.  On  April 
16,  1910,  we  applied  a  2  mg. 
plaque  with  a  filter  of  1  mm.  of 
silver  and  four  or  five  thin  sheets 
of  paper  one  side  of  the  angioma, 
for  12  hours,  then  immediately 
placed  the  radium  on  the  other 
side  for  another  12  hours.  'In 
about  two  weeks  there  was  a 
slight  reaction  and  in  two  or 
three  weeks  more  the  angioma 
was  thought  to  be  smaller.  A 
similar  treatment  was  given  5 
weeks  later.  The  angioma  con- 
tinued to  grow  smaller  and  in  a 
year's  time  one  could  scarcely  see 
where  the  growth  was.  The  girl 
is  now  ten  and  a  half  years  old 
and  there  is  no  scar,  deformity 
or  any  indication  of  any  former 
growth  on  the  nose. 

We  have  treated  several  small 
naevi,  mostly  elevated  and  some 
cavernous  in  very  young  babies, 
at  varying  intervals  since  1910 
with  one  of  these  plaques,  using 
in  the  more  superficial  cases,  a 
filter  of  five  or  six  pieces  of  thin 
paper  and  leaving  the  radium  on 
seven  or  eight  hours,  with  very 
satisfactory  results.  The  naevi 
and  temporary  scar  gradually  fade 
away  in  these  young  cases  until 
in  one  or  two  years  there  is  not 
even  a  slight  scar  to  indicate  the 
site  of  the  former  growth. 

When  I  visited  the  late  Dr. 
Wickham  in  Paris,  in  1908,  he  ad- 
vised me  to  use  a  small  amount  of 
radium,  even  as  little  as  .5  mg. 
in  plaque  for  the  treatment  of 
plane  vascular  naevi.  In  the  cases 
he  reports  in  his  book,  he  used 
much  larger  quantities.  But  I 
have  found  his  advice  to  me  good, 
and  when  later  I  tried  large 
quantities  of  radium  in  tubes  in 
these  naevi,  I  was  disappointed. 


My  practice  has  been  to  -give 
only  one  to  three  doses  at  inter- 
vals of  6  weeks  to  3  or  4  months, 
not  smaller  doses  every  day,  or 
every  few  days,  as  is  frequently 
done,  until  the  maximum  is 
reached.  I  have  been  disappointed 
in  this  treatment,  however,  in  sev- 
eral cases  of  large  plane  naevi 
both  in  children  and  in  adults,  and 
have  found  the  quartz  light  much 
more  satisfactory. 

We  have  treated  one  case  of 
lymphangiamatous  naevus  in  a 
child  one  year  old.  Tt  appeared 
as  several  waxy,  whitish  or 
yellowish  white,  deep  hard  perma- 
nent vesicles  and  scales  at  birth, 
on  the  chest.  Its  father  and  grand- 
father had  similar  lesions.  Three 
applications  of  the  radium  with  1 
mm-  of  silver  and  several  layers  of 
paper  for  about  17  hours,  were 
used,  several  weeks  apart.  The 
growth  disappeared  in  about  5 
months.  The  child  is  now  about 
8  years  of  age  and  there  is  some 
slight  pigmentation  and  telangiec 
tasis  about  the  area  treated.  We 
got  rather  severe  reaction  from 
the  first  application  of  the  radium 
and  tli is  caused  the  telangiectasis 
and  pigmentation. 
Spider  Naevi  and  Senile  Angiomas 

Spider  naevi  appear  on  the  face 
or  hands  about  puberty  or  some- 
times later.  They  are  small  red 
spots,  about  1  mm.  in  diameter, 
with  arborescent  branches  ex- 
tending out  about  1  to  3  mm.  I 
have  failed  in  these  cases  with 
both  radium  and  ultra  violet  light. 
Electrolytic  punture  or  dessica- 
tion  with  Oudin  spark  has  given 
the  best  results  in  these  little 
naevi.  The  same  treatment  can  be 
applied  to  the  senile  forms,  which 
are  little  rounded  red  spots  about 
1  to  3  mm-  in  diameter.  They  ap- 
pear any  place  on  the  body  and 
often  retrogress  without  treat- 
ment.   It  is  seldom  one  is  called 
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upon  to  treat  these.  I  have  seen 
a  large  number  of  these  develop 
suddenly  all  over  the  body  and  in 
two  patients  whom  I  had  treated 
with  the  old  x-ray  deep  therapy 
technique  for  uterine  fibroid. 
Most  of  the  spots  retrogressed 
though  some  have  persisted  for 
six  years.  They  have  been  er- 
roneously regarded  as  beieng  in- 
dicative of  carcinoma  of  the  ab- 
dominal viscera.  Darier  and  others 
regard  them  as  delayed  naevi 
Non-Vascular  Naevi 

1.  Plane  pigmented  macules 
and  patches — Naevus  spilus. 

We  have  had  no  success  with 
light,  radium  or  x-ray  in  these 
cases.  Carbonic  snow  has  yielded 
very  fair  results  and  dessication 
has  also  been  of  considerable 
value.  Both  these  methods  are 
painful  and  the  latter  can  only  be 
used  under  local  or  general  anaes- 
thetic- Treatment  with  them  leave 
soft  superficial  white  scars. 
Raised  Non-Vascular  Naevi 

Ordinary  small  or  medium  sized 
moles  we  have  usually  treated 
quite  satisfactorily  with  electro- 
lysis or  dessication.  If  electro- 
lysis is  used  it  is  preferable  to 
have  ten  or  twelve  needles  con- 
veniently attached  to  the  negative 
pole  so  as  to  save  time.  The 
needles  should  be  inserted  not 
more  than  1  mm.  apart,  through 
the  base  of  the  growth,  and  should 
cover  every  particle  of  the  area 
of  the  base  so  as  to  destroy  the 
mole  in  its  entirety  to  avoid  great 
danger  of  malignancy. 

I  have  seen  several  cases  of  car- 
cinoma develop  from  moles 
which  had  been  excised,  and  some 
from  moles  which  had  undergone 
some  trauma.  In  treating  non- 
vascular naevi  one  must  be  ex- 
ceedingly cautious  to  destroy 
every  cell  of  the  growth  at  one 
sitting  if  possible.  When  electro- 
lysis is  used  and  the  needles  are 


all  in  place  the  positive  pole  is 
applied  elsewhere  on  the  body  (I 
usually  have  the  patient  place  a 
hand  in  saline  solution  connected 
with  the  positive  pole)  and  2  ma. 
of  direct  current  are  turned  on 
for  2  minutes  or  longer.  When 
this  is  complete  I  often  change 
the  position  of  the  needles  so  that 
they  enter  the  growth  in  another 
direction,  being  careful  to  destroy 
the  outer  border  in  its  entire  cir- 
cumference. Usually  the  wound 
will  heal  in  2  or  3  weeks  and 
there  is  no  more  trouble-  The 
scar  will  gradually  fade  out  dur- 
ing several  months  and  in  a  year 
is  not  very  noticeable. 

I  have  also  used  radium  in  small 
quantity  satisfactorily  on  moles. 

In  the  larger,  elevated,  non- 
vascular naevi,  it  may  be  advis- 
able to  use  a  combination  of 
radium  and  carbon  dioxide  snow, 
or  dessication.  The  radium  re- 
duces the  size  and  depth  of  the 
growth  but  will  not  afreet  the 
color  if  it  is  pigmented.  Snow 
or  dessication  must  be  used  for 
destroying  the  pigmented  area 
later.  If  the  mole  or  growth  has 
numerous  coarse  hairs  these  can 
be  permanently  destroyed  by  ra- 
dium, or  electrolysis.  In  these 
cases  of  pigmented  naevi  we  do 
not  use  the  weak  plaques  but  a 
sufficient  number  of  radium 
needles  to  cover  the  area  con- 
taining a  substantial  amount  of 
radium,  properly  screened,  for 
fairly  deep  action  in  the  cutis. 

Hard  verrucose  naevi  usually 
appear  during  the  first  year.  They 
are  usually  pigmented,  more  or 
less,  but  only  exceptionally  hairy. 
They  are  best  treated  with  well 
screened  radium,  if  very  thick, 
followed  by  dessication. 

We  have  not  mentioned  caus- 
tics, cautery,  or  excision  in  the 
treatment  of  naevi-  We  believe 
they  are  rarely  called  for.  The 
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field  properly  belongs  to  radiology 
and  electrotherapy.  Carbon  doxide 
snow  is  the  exception  so  far  as 
caustics  are  concerned.  Capillary 
naevi  should  not  be  treated  by 
electrolysis,  as  irregular  scars  are 
left  with  red  between,  so  that  later 
treatment  by  other  methods  is 
not  so  satisfactory. 

We  have  not  found  the  x-ray  to 
be  a  safe  or  effective  method  of 
treatment  and  advise  against  its 
use  in  naevi. 

In  Conclusion 

1.  There  is  great  need  of  pro- 
paganda for  the  public  as  well 
as  the  general  practitioner  as  to 
the  advisability  of  properly  treat- 
ing at  the  earliest  possible  moment 
all  naevi  by  radiological,  electrical 
and  carbon  dioxide  methods.  The 
earlier  the  treatment  the  better 
"the  results.  The  right  of  the  child 
to  be  spared  the  humiliation  and 
embarrassment  of  disfiguring 
birthmarks  should  be  insisted 
upon  by  this  and  similar  societies. 

2.  Kromayer,  or  Finsen  Light, 
gives  best  results  in  port  wine 
marks- 

3.  Radium  in  small  quantities 
over  long  periods  of  time  gives 
satisfactory  results  in  raised  or 
cavernous  haemangiomata. 

4.  Dessication  of  carbon  di- 
oxide snow  can  be  used  to  best 
advantage  in  plane  pigmented 
naevi. 

5.  Radium  followed  by  carbon 
dioxide  snow  or  dessication  give 
good  results  in  raised,  verrucous, 
soft,  and  hard  naevi,  with  or 
without  hair. 

6.  Electrolysis  or  dessication 
are  indicated  in  soft  moles. 

7.  The  tendency  for  moles  and 
pigmented  naevi  to  become  malig- 
nant must  ever  be  borne  in  mind, 
and  thorough  radium  treatment 
be  used  preliminary  to  other  treat- 
ment in  indicated  cases. 


Discussion 

DR.  ALBERT  SOILAND,  Los 
Angeles,  Cal.:  It  was  a  pleasure  to 
listen  to  these  two  papers  on  such  an 
important  subject,  by  men  who  know 
their  business  and  know  what  they 
are  talking  about.  Those  of  us  who 
are  doing  much  therapeutic  work 
know  that  approximately  three  fourths 
of  our  daily  work  deals  with  superfi- 
cial conditions,  malignant  and  other- 
wise, and  I  feel  that  we  cannot  em- 
phasize this  subject  too  strongly. 

I  was  very  much  interested  in  Dr. 
Grier's  presentation  of  his  teatment 
of  superficial  lesions,  particularly 
those  around  the  eye,  and  while  he 
is  taking  a  rather  strong  attitude 
about  using  massive  doses  around  the 
eye,  I  think  he  is  on  the  right  track 
and  if  we  will  follow  him,  I  am  sure 
we  will  see  his  good  results. 

I  do  not  quite  agree  with  his  dog- 
matic stand  that  a  specific  number  of 
treatments  will  always  suffice.  So 
many  of  these  cases  are  not  of  the 
type  which  will  respond  to  one,  two, 
or  three  applications.  Some  of  them 
will  not  get  well  no  matter  how  much 
you  give  them.  His  pictures,  how- 
ever, show  that  he  gets  results,  and 
I  want  to  voice  my  respect  for  his 
method. 

The  question  of  moles  is  an  im- 
portant one.  Aside  from  the  pig- 
mented appeaance  of  many  of  these, 
there  is  always  a  danger  of  poten- 
tial malignancy.  Like  Dr.  Stevens,  I 
went  through  the  Finsen  light  treat 
ment,  and  spent  part  of  two  or  three 
seasons  in  the  Finsen  Institute.  I 
was  interested  in  his  work  on  lupus. 
In  this  country,  however,  the  people 
have  not  the  patience  to  spend  the 
necessary  time  with  the  Finsen 
method.  We  find  that  radium  and 
x-ray  will  handle  lupus  just  as  well 
and  in  a  much  shorter  period  of  time. 

The  main  desideratum  with  naevi  is 
the  successful  removal  of  pigments. 
Of  all  the  agents  which  Dr.  Stevens 
has  enumerated,  I  believe  that  carbon 
dioxide  snow  used  to  its  full  effect 
is  the  best  single  agent  we  have  to 
destroy  pigmented  naevi.  provided 
the}'  are  not  too  large.  The  dessica- 
tion method  of  Oudin  is  a  wonderful 
help  in  treating  the  raised  and  non- 
inflammatory type  of  moles  or  naevi. 
In  the  inflammatory  kind,  those  that 
are  either  malignant  or  potentially  so, 
I  believe  should  be  treated  with  radia- 
tion. 
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It  would  take  a  long  time  to  go 
over  all  the  points  Dr.  Stevens  cov- 
ered. I  believe  we  should  all  pay- 
more  attention  to  the  complete  de- 
struction of  our  superficial  lesions 
than  we  have  heretofore. 

DR.  ROLLIX  STEVENS.  Detroit, 
Mich.,  (closing  his  part  of  the  dis 
cussion)  :  In  reply  to  Dr.  Grier's  ques- 
tion as  to  what  I  mean  by  dessica 
tion,  I  follow  Dr.  Clark's  method  and 


simply  use  a  very  small  hot  spark 
around  the  mole,  then  all  over  the 
surface,  and  then  run  the  needle  into 
the  substance  of  the  mole  in  two  or 
three  places.  Then  the  surface  is 
cleaned  off  and  the  spark  applied 
again  and  so  on  until  the  whole  thing 
is  taken  away  in  one  sitting.  We  use 
the  monopolar  method,  but  if  you  use 
the  bipolar  method  you  have  to  use 
a  general  anesthetic.  You  cannot  use 
the  bipolar  method  without  it. 


* — Read  at  the  Mid-Summer  Meeting  of  The  Radiological  Society  of  North 
America,  held  at  Boston  June  3rd  and  4th,  1921. 


Radiotherapy  in  Superficial  Malignancy 

G.  W.  Greer,  M.  D. 
Pittsb  u  rg ,  Pe n  nsyl vania 


THE  value  of  radio-therapy  in 
superficial  malignancy  is  now 
so  generally  recognized  and  the 
method  of  treatment  so  standard- 
ized, that  any  extended  remarks 
on  this  subject  seem  rather  super- 
flous.  My  reason  for  taking  up 
the  time  of  this  body  of  expert 
radiologists  with  such  a  time- 
worn  subject  is  to  emphasize  or 
rather  re-emphasize,  for  all  I  have 
to  say  has  been  published  by 
many  authors,  the  importance  of 
certain  fundamental  facts  in  the 
treatment  of  superficial  malig- 
nancy. The  secret  of  success  in 
this  work  lies  in  the  following 
points : 

1.  Use  a  destructive  dose  to 
the  point  of  tissue  necrosis 
throughout  the  lesion. 

2.  Apply  all  this  dose  in  such 
a  short  period  of  time  that  there 
will  be  no  chance  for  tissue  re- 
action between  treatments. 

3.  Do  not  use  any  filter  be- 
cause the  large  dose  necessary  to 
produce  this  necrosis,  with  fil- 
tered rays,  will  produce  an  oblit- 
erating endarteritis  deep  down  in 
the    tissues    and    a  consequent 


roentgen  ulcer  which  will  not 
heal. 

This  is  a  summarization  of  the 
massive  dose  method  of  treatment 
of  superficial  lesions  and  is  the 
logical  sequence  of  the  Coolidge 
tube. 

The  first  case  treated  in  our 
laboratory  according  to  these 
ideas  was  treated  by  the  author 
on  April  4,  1915.  The  patient 
was  a  charity  case  referred  from 
the  wards  of  a  Pittsburgh  hospi- 
tal. jThis  woman  had  a  large 
epithelioma  of  the  nose.  We  gave 
her  5  ma-  for  10  minutes  at  8-inch 
skin  focus  distance,  using  a  63/2- 
inch  parallel  spark  gap,  and  no 
filter  of  any  kind.  This  dose  was 
repeated  on  the  second  day  fol- 
lowing and  we  then  "stood  pat." 
In  about  a  week  she  returned 
with  the  most  violent  x-ray  reac- 
tion possible,  and  a  friend  with 
her  who  spoke  sufficient  English 
to  inform  us  that  we  had  "ruined" 
her.  We  had  our  misgivings  also, 
but  discreetly  held  our  peace.  In 
due  course  of  time  the  reaction 
subsided,  and  the  wound  healed 
with  a  negligible  scar  and  has  re- 
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mained  well  since.  We  have  used 
this  same  technique  ever  since 
with  such  variations  as  I  shall 
specify. 

In  order  to  prevent  recurrence 
it  is  necessary  to  expose  a  small 
margin  of  healthy  skin  or  mucous 
membrane  entirely  around  the  le- 
sion, say  24-inch  or  slightly  more. 
If  this  is  not  done,  recurrence 
will  take  place  in  the  edge  of  the 
scar.  No  uneasiness  need  be  felt 
about  exposing  this  edge  of 
healthy  skin  as  it  will  heal  up 
with  the  rest  of  the  lesion.  Tis- 
sue necrosis  will,  of  course,  re- 
sult from  the  treatment  and  the 
resulting  ulcer  will  heal  up  by 
granulation.  Healing  will  be 
facilitated  by  keeping  the  lesion 


clean  by  means  of  sterile  dress- 
ings, frequent  cleansing  with  anti- 
septic solutions,  or  the  applica- 
tion of  antiseptic  to  the  wound 
is  sure  to  end  disastrously.  Under 
no  circumstances  must  it  ever  be 
dressed  with  wet  antiseptic  dress- 
ings, or  any  kind  of  ointment.  This 
is  a  good  rule  to  follow  where  any 
skin  surface  has  received  any- 
where near  a  maximum  dose  of 
x-rays.  It  is  necessary  to  warn 
the  patient  not  to  put  anything  on 
the  sore  and  not  to  pick  the  scab 
off.  Otherwise,  the  wide  variety 
of  home  remedies  which  will  be 
used,  from  olive  oil  to  turpentine, 
is  really  startling.  We  have  been 
mystified  many  times  to  under- 
stand why  the  wound  would  not 


i 

Figure  1  shows  character  and  extent  of  lesion  usually 
cured  by  one  treatment. 


exposed  to  the  open  air  as  much 
as  possible-  If  an  attempt  is  made 
to  keep  it  covered  by  any  sort 
of  a  dressing,  the  traumatism  in- 
cident to  changing  the  dressing 
will  pull  off  part  of  the  scab  each 
time  the  dressing  is  changed  and 
delay  the  healing.  After  tissue 
destruction  has  taken  place,  the 
main  object  is  to  get  scab  forma- 
tion as  soon  as  possible  and  to 
keep  each  scab  on  until  it  comes 
off  itself.  The  wound,  of  course, 
will  be  infected  and  pus  will  dis- 
charge freely.  Any  attempt  to 
keep  this  wound  bacteriologically 
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heal,  only  to  find  later  that  the 
patient  had  been  carefully  remov- 
ing the  scab  daily  and  applying 
peroxide  of  hydrogen,  boneset  tea, 
or  some  other  pet  cure-all.  If  the 
proper  dose  of  rays  has  been  ad- 
ministered, the  only  further  thing 
to  be  done  is  to  leave  it  abso- 
lutely alone. 

The  selection  of  a  proper  dose 
for  each  lesion  will,  of  course,  re- 
quire a  certain  amount  of  judg- 
ment and  experience.  Our  stand- 
ard treatment  as  enumerated 
above  consists  of  50  ma.  minutes 
at  8-inch  skin  focus  distance,  6^2- 
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inch  parallel  gap  and  no  filter. 
We  give  from  one  to  four  of  these 
treatments,  allowing  an  interval 
of  one  day  between  treatments  or 
the  treatments  may  be  given 
daily.  There  seems  to  be  no 
logical  reason  why  the  treatment 
should  not  all  be  given  at  one 
sitting,  varying  the  time  factor 
only.  We  have  made  several  ten- 
tative trials  at  this  change  in 
technique,  but  not  very  success- 
fully, and  each  time  have  reverted 
to  the  method  of  treating  every 
other  day  up  to  four  treatments. 
Our  difficulty  in  giving  the  dose 
all  at  one  sitting  has  been  to 
judge  correctly  the  length  of  the 
treatment    necessary    to  replace 


ence  many  times.  The  successful 
x-ray  treatment  of  malignancy 
seems  to  depend  on  giving  a 
knockout  blow  at  one  time,  and 
apparently  this  method  of  treat- 
ing every  other  day  has  the  same 
effect  as  if  it  were  all  given  at 
one  sitting.  However,  if  a  suf- 
ficient time  is  allowed  to  elapse 
between  treatments  for  the  tissues 
to  recover  from  the  effects  of  the 
previous  treatment,  the  result 
will  be  entirely  different.  In  or- 
der to  treat  successfully  by  this 
method  it  is  necessary  to  examine 
the  case  carefully,  decide  how 
many  treatments  you  are  going  to 
give,  apply  the  treatments  on  al- 
ternate davs  and  wait  for  the  re- 


Fignre  2  shows  character 
cured  by  two  treatments. 

two,  three,  or  four  treatments  on 
alternate  days.  One  treatment  of 
17  minutes  seems  to  give  the  same 
result  as  two  10-minute  treat- 
ments given  on  alternate  days,  but 
beyond  this  we  have  made  no 
progress.  The  interval  between 
treatments  should  not  be  more 
than  two  days,  or  the  effect  will 
be  different.  If  the  treatments 
are  spaced  a  week  or  two  apart, 
this  technique  will  not  be  satis- 
factory ;  and  if  the  lesion  does 
heal  by  this  method,  the  percent- 
age of  recurrence  will  be  much 
larger.    We  have  had  this  experi- 


and  extent  of  lesion  usually 

suit.  It  is  absolutely  disastrous  to 
give  one  treatment,  wait  the  two 
or  three  weeks  necessary  for  this 
treatment  to  take  effect,  and  then 
if  it  is  not  enough  give  another 
treatment,  wait  again  and  so  on. 
Whatever  treatments  are  neces- 
sary must  all  be  given  close 
enough  together  that  the  effect  is 
practically  that  of  one  treatment. 

The  question  of  the  number  of 
treatments  necessary  is,  of  course, 
one  of  judgment,  and  occasional 
mistakes  are  inevitable.  The 
smallest  and  most  superficial  of 
epitheliomata  will  yield  to  one 
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ten-minute  treatment.  Tf  the  skin 
is  ulcerated  at  all  it  is  wise  to 
give  a  second  treatment  of  either 
five  or  ten  minutes.  An  epithe- 
liomata  about  the  size  of  a  dime 
with  a  crater  one-eighth  inch  deep 
or  more,  with  thick  indurated 
edges  will  require  three  treat- 
ments ;  and  a  large  deep  rodent 
ulcer,  or  a  fungating  cauliflower 
like  growth  on  the  face  or  lip  will 
require  four.  As  a  rule,  lesions 
on  the  lip  and  hand  require  a  lit- 
tle more  treatment  than  those  on 
the  face.  With  these  two  excep- 
tions, it  is  our  rule  not  to  give 
more  than  four  of  these  treat- 
ments at  one  time.  Occasionally, 


cept  on  the  lip  or  hand  where  two 
or  three  more  may  be  given. 

As  before  stated,  no  filter  of 
any  kind  should  be  used.  If  the 
amount  of  treatment  given  is 
small  and  a  filter  is  used,  the  le- 
sion may  heal  but  the  percentage 
of  recurrences  will  be  fairly  large. 
If  a  large  amount  of  treatment  is 
given  so  as  to  produce  an  x-ray 
burn,  and  in  this  technique  with- 
out a  filter  a  burn  of  some  degree 
always  occurs,  if  a  filter  has  been 
used  it  will  be  very  difficult  to 
get  this  burn  to  heal.  The  x-ray 
burn  produced  in  treating  skin 
malignancy  without  a  filter  up  to 
the  four  doses  described  will  al- 


Figure  3  shows  character  and  extent  of  lesion  usually 
cured  by  three  treatments. 


a  very  large,  old,  or  indurated 
growth  will  not  entirely  respond 
to  this  treatment,  and  at  the  end 
of  four  or  six  wreeks,  there  will 
be  a  little  edge,  or  some  other 
more  resistant  part  of  the  growth 
which  has  not  disappeared.  It 
will  then  be  necessary  to  give  an- 
other destructive  dose  to  this  part 
in  the  same  manner  as  at  first, 
using  the  number  of  treatments 
that  the  remaining  lesion  seems 
to  require.  The  line  has  to  be 
drawn  somewhere  as  to  how 
many  of  these  massive  treatments 
may  be  given,  and  in  our  experi- 
ence four  is  about  the  limit  ex- 
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ways  heal  in  from  six  to  eight 
weeks.  Tn  treating  malignant 
ulcers  with  very  deep  hard  edges, 
the  logical  thing  seems  to  be  to 
use  a  filter  so  as  to  get  penetrat- 
infi  rays  to  affect  this  hard  deep 
lesion.  This  is  entirely  wrong  al- 
though it  seems  to  be  the  natural 
trend  of  the  radiologist's  mind, 
and  it  took  us  three  or  four  years 
to  get  it  out  of  ours-  A  large  per- 
centage of  our  recurrences  are  due 
to  this  fallacious  reasoning.  Never 
use  a  filter  when  treating  on  epi- 
thelioma because  it  has  thick  hard 
edges.  These  edges  are  malig- 
nant and  the  purpose  is  to  de- 
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stroy  them  and  this  can  be  bet- 
ter accomplished  by  the  large 
quantity  of  soft  rays  that  have  an 
escharotic  effect  than  by  the  more 
penetrating  filtered  rays  that  go 
on  through.  Treatment  can  be 
facilitated  in  this  kind  of  cases 
by  using  fulguration  with  the  high 
frequency  spark  over  the  indur- 
ated edge  before  the  rays  are 
applied.  Fulguration  is  a  great 
aid  to  radiation  in  any  instance 
where  a  large  amount  of  super- 
flous  epithelium  has  to  be  de- 
stroyed. With  the  proper  kind  of 
a  high  frequency  coil  and  by  us- 
ing an  ordinary  cambric  needle  as 


number  thirty-six  have  been 
treated  by  my  associate,  Dr.  Geo. 
C.  Johnston,  257  by  myself,  and 
twenty-two  cases  have  been 
treated  by  the  two  of  us  jointly. 
Practically  the  same  technique 
has  been  used  in  all.  In  these 
cases  the  lesions  were  mostly 
about  the  head  and  face.  A  few 
were  on  the  hand,  back,  chest,  or 
some  other  part  of  the  body. 

When  treating  areas  that  are 
habitually  covered  by  clothing,  a 
little  smaller  dose  should  be 
given  than  to  exposed  areas.  Le- 
sions on  the  hand  and  lip  will  re- 
quire   more    than    other  places. 


TABULATION  ACCORDING  TO  LOCATION 


Cured 

73 

73 

53 

53 

48 

41 

24 

24 

23 

19 

22 

22 

18 

18 

8 

7 

7 

5 

7 

7 

7 

7 

6 

6 

5 

2 

4 

4 

4 

4 

3 

2 

1 

1 

1 

1 

1 

Failed 


Epithelioma  Xose  | 

"  Face  | 

Eyelid  j 

Forehead  

Carcinoma  Lower  Lip  j 

Epithelioma  Ear  | 

Temple  i 

Neck  | 

Rodent  Ulcer  Temple  | 

Epithelioma  Upper  Lip  | 

Leukoplakia  Lip  j 

Carcinoma  Hand  j 

Rodent  Ulcer  Ear  | 

Carcinoma  Eyeball  j 

Scalp  

Rodent  Ulcer  Forehead  j 

Carcinoma  Cheek  i 

Back  I 

Ca.  Xodule  in  Scar  I 


315 


296 


11 


the  sparking  point,  this  fulgura- 
tion .can  be  done  without  any 
anaesthetic  whatever.  It  is  pain- 
ful, of  course,  but  it  can  be  borne. 
We  have  treated  several  cases  of 
superficial  epitheliomata  by  ful- 
guration alone,  but  a  good  per- 
centage of  these  have  recurred 
and  we  believe  it  is  always  wise 
to  supplement  this  by  x-ray  treat- 
ment. 

Since  April  1915,  we  have 
treated  315  cases  of  superficial 
malignancy  by  the  massive  dose 
method  in  our  laboratory.  Of  this 


Treatment  of  carcinoma  of  the 
lower  lip  should,  of  course,  al- 
ways be  supplemented  by  radia- 
tion of  the  glands  beneath  the  jaw 
and  in  the  neck  whether  they  are 
palpable  or  not.  Out  of  twenty- 
three  cases  of  carcinoma  of  the 
lower  lip,  we  have  had  nineteen 
cured,  two  failures  and  two  recur- 
rences which  were  referred  to  the 
surgeon.  We  believe  these  results 
are  much  better  than  can  be  ob- 
tained by  surgery.  In  addition, 
the  deformity  from  this  treatment 
is  negligible,  but  very  disfigur- 
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ing  where  successful  surgery  has 
I)een  done. 

In  treating  about  the  forehead 
or  scalp,  if  the  disease  involves 
the  periosteum,  the  treatment  will 
not  be  successful.  Likewise  on 
the  ear  if  the  cartilage  is  involved. 
In  lesions  about  the  eyelid,  it  is 
wise  not  to  use  any  larger  doses 
than  are  actually  necessary  since 
the  amount  of  ectropion  resulting 
will  be  directly  proportional  to 
the  amount  of  tissue  destruction. 
However,  unfiltered  rays  should 
be  used.  All  of  our  recurrences  in 
epithelioma  of  the  eyelid  have 
due  to  the  use  of  rather  small 


now  under  treatment.  It  is  im- 
proving, but  has  not  responded  in 
the  very  satisfactory  way  that  our 
carcinoma  of  the  eyeball  cases 
have. 

Out  of  315  cases  treated,  278 
were  cured  after  the  initial  course- 
Eighteen  recurred  and  were  cured 
by  subsequent  treatment,  making 
a  total  of  296  cures  out  of  315 
cases,  or  about  9  per  cent.  Eight 
cases  recurred  after  additional 
treatment,  and  in  eleven  cases 
treatment  was  not  satisfactory  and 
had  to  be  abandoned,  making 
nineteen  unsuccessful  cases  out  of 
315,  or  about  6  per  cent. 


Figure  4  shows  character  and  extent 
more  treatments. 

doses  of  filtered  rays,  and  one  of 
these  cases  has  recurred  four  times 
and  is  still  unhealed  at  this  writing- 
over  four  years  after  the  case  was 
first  seen.  In  carcinoma  of  the 
eyeball,  we  have  used  one-fourth 
of  the  standard  treatment,  with- 
out filter,  repeated  every  other 
day  for  four  treatments  and  then 
wait  for  results.  We  have  already 
reported  three  cases  successfully 
treated  by  this  method  and  since 
then  have  had  two  more,  one  of 
which  is  not  included  in  this  re- 
port, but  which  has  been  entirely 
well  for  two  months  at  the  time 
this  is  written.  One  case  of  me- 
lanotic sarcoma  of  the  eyeball  is 
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of  lession  usually  cured  by  four  or 

Percentage  of  Cures 

Mealed    after  initial 

treatment    3()4      .  .  96%-|- 

Recnrred  after  initial 

treatment    26      . .  8%-|- 


Cured    by  radiation 
after  recurrence . . . 


278 
18 


TOTAL  CURED.  ..  296  94%- 
Failed  to  heal  after 

initial  treatment.  .  .  11 
Failed  to  heal  after 

recurrence    8      19  6% 


TOTAL 


315 


Quite  a  large  percentage  of  the 
recurrences  were  apparently  due 
to  the  fact  that  they  had  been 
treated  by  filtered  rays. 
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Recurrences 

Where  filter  was  used   14 

Where  no  filter  was  used...  12  2( 
Analysis  of  12  cases  where  no 
filter  was  used : 

Only  1  treatment  given   2 

Two     treatments     given,  1 

month  apart   1 

Treated   by    fractional  doses 
over  long  period  previous  to 

our  treatment    2 

Successive  recurrence  in  one 
case  previously  treated  with 

filter  #.  3 

Rodent  ulcer  involving  carti- 
lage of  ear   1 

Treated  by  regular  technique, 

no  filter   3  12 

Of  the  cases  of  recurrence  that 
were  treated  without  a  filter  in 
nine  out  of  twelve  cases,  a  logical 
cause  for  the  recurrence  was 
noted.  Of  the  three  remaining 
cases,  I  have  found  since  this 
table  was  compiled  that  in  one  of 
them  the  recurrence  was  in  the 
edge  of  the  scar  and  palpably  due 
to  the  fact  that  too  small  a  mar- 
gin of  healthy  tissue  had  been  in- 
cluded in  the  original  treatment. 
This  leaves  only  two  cases  out  of 
twenty-six  recurrences  where  the 
regular  technique  was  used  and 
where  there  was  not  a  logical  rea- 
son for  the  recurrence. 


Use  of  Filters 

No  filter  used  in   241 

Filter  used  in  part  of 
or  all  treatments..  74 


76% 


Recurrences — 

No  filter  used  in  

Filter  used  in  part  of 

or  all  treatments.  . 


315 

12  . .  46% 
14     . .  54% 


Failures — 

No  filter  used  in   5 

Filter  uhed  in  part  of 

or  all  treatments.  6 


Cures — 
\o  filter  used  in...  228 
Filter  used  in  part  of 

or  all  treatments.  68 


26 


11 


296 


46%- 
54%-|- 

77%- 
23%-|- 


Of  the  eleven  failures,  one  case 
of  carcinoma  of  temple  may  have 
been  luetic,  although  Wasserman 
was  negative.  She  was  turned  over 
for  anti-luetic  treatment,  but 
never  came  back.  One  case  of 
carcinoma  of  the  temple  we  cured 
by  radium  after  x-ray  had  failed. 
This  may  have  been  due  to  faulty 
technique  in  the  x-ray  treatment. 
One  case  of  carcinoma  of  the  lip 
had  been  treated  by  an  amateur 
radio-therapeutist  for  five  months, 
apparently  with  fractional  doses- 
This  case  healed  up  under  a  mas- 
sive dose,  but  recurred  five  months 
later  and  the  recurrence  would 
not  heal  by  x-rays,  or  radium 
needles,  and  we  turned  him  over 
to  the  surgeon,  but  he  never  ap- 
peared for  operation. 

In  three  cases  of  rodent  ulcer 
of  the  ear,  failure  was  apparently 
due  to  the  fact  that  the  cartilages 
were  involved.  These  cases  were 
all  cured  by  operation. 

One  case  carcinoma  of  fore- 
head eroded  into  the  frontal 
sinuses  and  treatment  was  not  ef- 
fective, although  the  lesion  be- 
came very  much  smaller ;  in  fact, 
healed  up  to  the  place  where  the 
bone  was  involved.  This  patient 
was  an  old  lady  seventy-five  years 
old,  she  came  about  200  miles  for 
treatment,  the  surgeon  refused 
operation,  so  we  advised  her  to 
abandon  treatment.  She  is  still 
living  and  the  lesion  is  slowly  ad- 
vancing. 

One  case  of  rodent  ulcer  be- 
neath lower  jaw  recurred  after 
being  treated  with  filtered  rays 
and  would  not  respond  to  further 
treatment.  He  was  cured  by  op- 
eration. 

One  case  of  subcutaneous  re- 
currence in  the  scar  following 
healing  of  a  rodent  ulcer  was 
treated  by  large  doses  of  filtered 
rays-  Tt  broke  down  and  would 
not  heal.    We  supposed  it  was  a 
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recurrence  of  his  rodent  ulcer  and 
had  him  operated.  The  patholog- 
ist failed  to  find  any  evidence  of 
malignancy  in  the  tissue  removed, 
and  our  opinion  now  is  that  the 
ulceration  was  a  chronic  roent- 
gen ulcer  following  massive  treat- 
ment with  filtered  rays. 

Our  experience  with  malignancy 
inside  the  mouth  has  not  been  so 
happy  as  that  of  cutaneous  le- 
sions or  lesions  on  the  lip.  Previ- 
ous to  our  acquisition  of  radium, 


Radium  Cases 

No.  Im- 
Cases  Cured  proved  Died 


Ca.  Alveolar 

7 

1 

2 

4 

4 

1 

tl 

2 

Ca.  Tongue  

3 

t\ 

2 

Recurrent     C  a. 

Lip  after  Op.. 

1 

1 

Ca.  Middle  Ear. 

2 

*j 

Ca.  Lip  &  Cheek 

1 

1 

1 

1 

Leukoplakia  Chk 

1 

"\ 

TOTAL 

20 

4 

4 

12 

tOperated  later. 

{Operated  first. 

*Still  under  treatment. 


FAILURES 


Apparent  Cause 
Failure 

Final  Result 

1 

Involvement  too 
extensive 

Patient  abandoned 
treatments 

Carcinoma  Temple  

1 

Treated  with  filter  at 
long  intervals 

Cured  with  Radium 

Carcinoma  Lip  

1 

Treated    for    5  mo. 
previously    by  small 
doses 

Referred  to  surgeon 

1 

Involvement  too 
extensive 

Abandoned  treatment 

Rodent  Ulcer  Ear  

3 

Cartilages  involved 

Operated  and  all  well 

Carcinoma  Forehead... 

Involvement  into 
1  |       frontal  sinuses 

Abandoned  treatment 
on  our  advice 

Rodent    Ulcer  Under 
Jaw   

1  Treated     first  with 
1  !    filter  and  recurred 

Operated,  now  well 

Epithelioma  Entire 

1  Very    extensive  in- 
1  volvement.  First 
1  |  treated  with  filter,  re- 
curred 3  times 

Still  under  treatment 

Ca.  Nodule  in  Scar  of 
Rodent  Ulcer  

1  Numerous  treatments 
1  with     filter  caused 
1  j  deep  Roentgen  ulcer 

Operated,  now  well 

n! 

I 

we  always  refused  to  treat  these 
lesions  as  we  felt  better  results 
would  be  obtained  by  operation 
with  cautery  than  by  any  x-ray 
treatment  that  could  be  applied. 
In  the  last  three  years,  we  have 
treated  twenty  cases  of  malig- 
nancy in  the  mouth  with  radium ; 


Of  this  number  we  have  only 
four  cases  living  and  well  today- 
W e  have  two  more  almost  well  at 
this  writing  in  which  we  have 
hopes  of  obtaining  a  cure.  One 
of  our  cases  now  well  (carcinoma 
tongue),  we  had  operated  before 
we  used  radium,  so  we  do  not 
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know  where  the  credit  belongs 
in  this  case,  whether  to  the  opera- 
tion, or  to  the  radium.  Wc  be- 
lieve that  some  of  our  failures  in 
these  cases  have  been  due  to  in- 
sufficient dosage.  We  first  began 
giving  these  cases  from  200  to 
300  milligram  hours,  and  are  now 
giving  750  milligram  hours  at  the 
initial  treatment.  We  believe  the 
latter  dose  is  also  probably  too 
small.  It  is  even  more  important 
in  these  cases  than  in  cutaneous 
lesions  to  give  an  overwhelming 
dose  at  the  first  sitting.  One  of 
our  greatest  difficulties  has  been 
to  find  methods  of  keeping  the 
radium  in  contact  with  the  lesion 
for  a  long  enough  period  of  time. 
In  our  first  cases  treated  we  at- 
tempted to  have  the  patient  hold 
the  radium  in  contact,  but  we 
soon  found  this  was  impossible. 
We  now  have  the  dentist  see  these 
cases  with  us  in  consultation  and 
if  he  is  able,  he  devises  some 
method  of  attaching  the  radium 
to  the  teeth,  or  to  a  plate  if  the 
patient  has  one,  or  to  modeling" 
compound  made  to  fit-  In  car- 
cinoma of  the  tongue,  in  two  or 
three  cases  we  have  resorted  to 
suturing-  the  radium  in  position. 
One  of  these  cases  healed  up  and 
remained  well  for  about  five 
months,  but  the  lesion  recurred 
and  the  man  subsequently  died. 
In  lesions  about  the  tonsil,  we 
have  been  able  to  keep  the  radium 
in  position  by  means  of  a  tonsil 
clamp  in  several  cases.  On  the 
wrhole,  our  experience  with  radium 
in  cancer  of  the  mouth  has  not 
been  particularly  satisfactory. 
We  believe  this  is  largely  due  to 
the  difficulty  in  keeping  the  ra- 
dium in  contact  with  the  lesion 
for  a  long  enough  period  of  time. 
This  problem  is  made  easier  in 
some  instances  by  the  use  of  ra- 
dium needles,  but  there  are,  of 
course,  many  places  about  the  al- 


veolar process  where  the  intro- 
duction of  needles  is  not  possible. 
Probably  if  a  dosage  approximat- 
ing that  used  in  cancer  of  the 
uterus  were  used  in  the  mouth, 
something  like  the  same  result 
might  also  be  obtained. 

Discussion 

DR.  A.  F.  TYLER,  Omaha:  I  want 
to  speak  about  two  points  mentioned 
by  Dr.  Grier  because  I  think  they  are 
important.  The  first  is,  where  we 
have  the  superficial  lesion  with  a 
ragged,  hard  edge  to  use  fulguration 
with  the  x  ray  to  destroy  that  hard 
margin;  also  in  the  cases  where  I  de- 
pended on  fulguration  alone  to  de- 
stroy the  ragged  edge,  I  found,  as  Dr. 
Grier  said,  that  I  was  disappointed 
because  I  had  a  large  percentage  of 
recurrences.  So  wherever  I  use  ful- 
guration to  destroy  the  hard  margin 
of  the  superficial  lesion  I  go  ahead 
and  treat  it  with  radium  and  x  ray 
just  as  though  I  had  not  used  ful- 
guration in  connection  with  it. 

The  Doctor  Ssaid  that  when  the 
cartilage  of  the  ear  was  involved  he 
has  been  terribly  disappointed  and 
has  recommended  that  case  to  the  sur- 
geon. I  think  that  is  true,  though  I 
.have  had  several  cases  where  the 
cartilage  was  involved  with  ultimate 
recovery  if  you  give  them  time  enough 
to  repair. 

DR.  G.  W.  GRIER,  Pittsburgh 
(closing  his  part  of  the  discussion): 
There  are  one  or  two  remarks  I 
would  like  to  make  on  Dr.  Stevens' 
paper  before  closing  the  discussion  on 
my  paper.  I  have  had  the  same  ex- 
perience as  Dr.  Stevens  as  to  the  use 
of  radium  in  vascular  naevi,  that  is, 
the  cavernous  naevi  respond  very 
nicely  to  radium  treatment  but  the 
results  from  the  use  of  radium  in  the 
port  wine  stains  have  not  been  very 
satisfactory. 

In  regard  to  the  treatment  of  moles, 
I  do  not  quite  understand  what  Doctor 
means  by  dessication.  Is  it  the  same 
as  you  mean  by  fulguration? 

There  are  two  methods  of  treating 
moles,  one  consisting  in  introducing 
the  needle  into  the  tissue  and  passing 
the  high  frequency  spark  through  it 
and  the  other  is  to  let  the  spark 
jump  from  the  end  of  your  needle 
through  the  lesion.  I  use  this  second 
method  a  great  deal  in  the  treatment 
of  moles.  In  the  treatment  of  moles 
it  is  a  very  satisfactory  procedure  to 
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spark  these  lesions  with  the  high  fre- 
quency spark  until  they  are  turned 
white  and  then  turn  around  and  give 
a  big  dose  of  radiation.  I  use  the 
x-ray  because  I  feel  I-  am  a  little  more 
master  of  it.  I  do  feel  that  it  is  very 
dangerous  to  use  anything  like  that 
on  a  mole,  that  is  fulguration,  carbon 
dioxide  snow,  unless  you  follow  by 
radiation,  because  you  are  apt  to  stir 
the  thing  up  and  change  it  into  a  very 
malignant  sarcoma.  I  have  seen  sev- 
eral of  those  cases  in  young  people 
and  they  are  very  beautiful  cases. 

I  think  perhaps  Dr.  Soiland  misun- 
derstood   my   purpose   in    having  a 


dogmatic  method  of  treating  these 
cases.  You  have  to  know  how  much 
treatment  you  are  going  to  give  a 
case  before  you  can  see  what  results 
you  are  going  to  get.  In  order  to 
demonstrate  the  method,  I  said  one, 
two,  or  three  treatments.  As  a  matter 
of  fact  often  the  treatment  will  be 
subdivided,  that  is,  we  will  use  one 
treatment  ten  minutes,  the  second  five 
or  ten.  and  third,  five.  You  have  to 
have  pretty  well  in  mind  how  many 
treatments  you  are  going  to  give  be- 
fore you  start  and  you  have  to  be 
dogmatic  so  as  to  have  some  basis 
to  work  from. 


* — Read  at  the  Mid-Summer  Meeting  of  The  Radiological  Society  of  North 
America,  held  at  Boston  June  3rd  and  4th,  1921. 
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The  Annual  Meeting 

'^pHERE  is  every  indication  that 

the  forthcoming  annual  meeting, 
program  of  which  is  printed  elsewhere 
in  this  issue,  will  be  the  most  notable 
event  in  the  history  of  the  North 
American  Society.  The  program,  cov- 
ering four  days,  gives  assurance  of  a 
wide  range  of  practical  information  of 
a  scientific  nature.  Indeed,  that  pro- 
gram is  so  extensive  as  to  be  of  very 
great  value  and  assistance  to  every 
medical  man  be  he  especially  inter- 
ested in  radiology  or  not. 

It  is  hoped,  therefore,  that  every 
member  of  the  Society  and  all  other 
radiologists  will  make  a  special  effort 
to  attend.  The  sincere  wish  is  ex- 
pressed that  medical  men  generally 
will  also  attend  and  take  part  in  the 
discussions  so  that  all  may  profit  from 
the  interchange  of  ideas  and  by  a 
fresh  viewpoint  on  the  problems  which 
confront  the  radiologist  and  the  medi- 
cal man  more  strictly  speaking. 

No  effort  is  being,  or  will  be  spared, 
to  make  the  annual  meeting  one  of 


the  most  constructive  and  instructive 
events  of  medical  history.  Large  at- 
tendance will  be  but  fitting  recogni- 
tion of  the  time  and  labor  given  by 
those  appearing  on  the  program  and 
the  officers  who  have  attended  to  the 
tedious  details  incident  to  such  a  large 
and  comprehensive  scientific  meeting. 

A  Research  Bureau 
/QUESTIONS  growing  out  of  ex- 

ploratory  work  in  deep  therapy, 
new  apparatus  and  appliances  de- 
signed to  deliver  unusually  high  po- 
tentials, physiological  factors,  bio- 
physics, and  numerous  other  matters 
of  major  importance,  emphasize  every 
day  the  need  for  a  properly  consti- 
tuted research  program  of  some  sort. 

These  are  problems  the  responsibil- 
ity of  which  should  not  be  abandoned 
entirely  by  the  profession  and  left  to 
manufacturers  however  willing  they 
may  be  to  investigate  them. 

There  are  so  many  sidelights  on  the 
practical,  or  perhaps  more  correctly 
speaking,  the  medical  side  that  no 
manufacturer,  unless  he  maintain  a 
ruinously  large  organization  consist- 
ing of  competent  medical  radiologists 
and  physicists,  can  hope  to  provide 
the  data  which  is  so  vital  to  the  de- 
velopment of  the  medical  application 
of  radiology. 

No  argument  is  interposed  against 
the  proposition  that  manufacturers 
should  maintain  research  departments. 
But  there  is  a  very  distinct  line  of 
cleavage  between  the  field  of  explora- 
tion to  be  covered  by  such  depart- 
ments and  the  field  the  radiological 
profession  so  sorely  needs. 

As  it  is,  these  questions  are  being 
studied  in  a  haphazard  way  by  indi- 
vidual radiologists  at  their  own  cost  in 
time  and  money.    There  are  a  num- 

Page  Forty-nine 


EDITORIAL 


ber  of  men  in  the  profession  who  rea- 
lize the  importance  of  delving  deeper 
into  the  medico-scientific  application 
of  x-rays,  radium  and  electro-thera- 
peutics and  they  are  giving  the  results 
of  their  labors  freely  and  gladly  to 
all  radiologists.  Witness  the  broad 
character  of  the  program  of  the  an- 
nual meeting. 

However,  an  organized  effort  in 
this  direction  through  The  Radiologi- 
cal Society  of  North  America  in  con- 
junction with  all  other  agencies,  pro- 
fessional, scientific,  medical  and  man- 
ufacturing will  serve  to  coordinate  all 
such  activities  and  give  the  direction 
and  impetus  necessary  to  rapid,  ex- 
tensive and  constructive  advance  of 
the  radiological  profession. 

A  Licensing  Board 

^^p>HE  question  of  licensing  x-ray 

technicians  is  one  the  radiologi- 
cal profesison  must  answer  in  the  no 
distant  future.  The  best  interests  of 
radiology  demand  it.  The  conscien- 
tious technicians  themselves  are  be- 
ginning to  demand  it.  And  the  medi- 
cal profession  at  large  will  soon  come 
to  insist  on  it. 

It  is  purely  a  matter  of  fiction,  of 
course,  that  lay  technicians  operating 
commercial  laboratories  can  render 
that  high  quality  of  diagnostic  ser- 
vice which  the  professional  radiologist, 
can  render.  The  one  at  best  is  a 
photographer,  however  expert  he  may 
be  in  that  line.  The  other  is  a  man 
who  has  paid  the  price  of  time  and 
effort  for  medical  schooling  so  that 
he  may  bring  to  his  work  specific 
knowledge  of  anatomy  and  disease. 

These  comments  are  not  founded  on 
a  criticism  of  the  lay  technician.  Quite 
the  contrary.  He  is  a  very  valuable 
and  efficient  factor  in  the  practice  of 
medical  radiology.  And  if  he  is  at 
all  sincere  he  much  prefers  to  oper- 
ate under  the  direction  of  a  compe- 
tent medical  radiologist  than  other- 
wise. 


Because  the  technician  is  so  closely 
identified  with  the  radiological  pro- 
fession, it  is  probable  the  latter,  in 
sheer  self-defense  if  for  no  other 
cause,  will  have  to  provide  a  means 
of  examining  and  licensing  the  for- 
mer during  the  period  of  service  un- 
der a  competent  medical  radiologist. 

Such  a  method,  if  handled  vigor- 
ously and  intelligently,  ought  to  serve 
as  a  means  of  dividing  the  sheep  from 
the  goats,  so  to  speak,  and  eventually 
go  a  long  ways  toward  eliminating 
those  who  have  so  little  regard  for 
the  interests  of  the  public  as  to  at- 
tempt diagnosis  and  treatment  with- 
out any  knowledge  of  what  they  are 
about. 

State  Medicine 
J  T  is  impossible  to  read  "Trailing 

the  Robin  Hoods  of  Medicine",  ap- 
pearing in  the  October  issue  of  "Cen- 
tury Magazine'  over  the  signature  of 
Mr.  Glenn  Frank,  editor,  without  ex- 
periencing mixed  emotions  and  con- 
fused cerebrations. 

Briefly  Mr.  Frank  begins  his  discus- 
sion with  a  statement  to  the  effect 
that  Johns  Hopkins  Hospital,  wit- 
tingly or  unwittingly  has  proved  its 
capacity  for  making  front  page  news 
by  its  recent  action  on  the  question 
of  fees — a  circumstance  of  which  he 
disposes  as  "a  case  of  much  ado 
about  nothing,  an  incident  that  is  im- 
portant only  as  it  may  attract  public 
attention  to  a  much  broader  issue,  the 
'  problem  of  an  adequate  and  states- 
manlike organization  of  the  medical 
service  of  the  nation." 

That  surely  is  a  correct  statement 
of  the  case.  The  mere  incident  of  fee 
fixing  by  any  single  hospital  how- 
ever large  or  small  is  purely  a  matter 
of  local  interest.  But  when,  as  in  the 
case  under  consideration,  the  incident 
assumes  such  importance  as  to  in- 
volve the  principle  or  well  established 
custom  by  which  the  whole  medical 
profession  gains  its  livelihood,  then 
every  person,  layman  and  scientist, 
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professional  man  and  business  man  is 
vitally  concerned.  That  is  true  of 
the  precedent  set  by  Johns  Hopkins 
because  of  the  eminent  place  it  oc- 
cupies in  the  medical  affairs  of  the 
nation.  And  Mr.  Frank  has  very  well 
stated  the  crux  of  the  matter  in  a 
manner  that  is  extremely  pungent, 
one  might  say  almost  epigrammatic. 

Because  the  national  health  question 
is  so  urgent  no  thinking  man,  the  med- 
ical man  least  of  all,  will  be  heard  to 
voice  objection  agaist  the  conclusion 
which  Mr.  Frank  uses  as  the  premise 
of  his  argument.  Indeed,  the  whole 
question  is  so  important  that  it  in- 
timidates many  otherwise  courageous 
men.  Its  consequences  are  so  vast, 
its  possibilities  so  tremendous  that 
the  average  person  evades  the  sub- 
ject as  fit  only  for  a  super  mind. 

That  is  why  The  Journal  views  Mr. 
Frank's  effort  to  set  down  some  of 
the  more  important  phases  of  this 
question  with  more  than  passing  in- 
terest. Were  it  not  ludicrous  to  do 
so,  The  Journal  would  be  heard  to 
offer  an  earnest  prayer  that  some 
super-intellect,  perchance  Mr.  Frank's, 
be  released  of  all  human  frailties  for 
a  spell  that  it  might  travel  unhamp- 
ered in  the  far  reaches  of  space,  time, 
and  the  complications  of  human  af- 
fairs indigenous  to  every  community, 
hamlet,  town,  county,  state  or  other 
subdivision  of  the  nation.  And  to  that 
prayer  should  be  added  the  wish  that 
there  be  confided  to  Mr.  Frank  the 
majestic  intellect  of  a  superman,  the 
wisdom  of  the  Incarnate,  because  un- 
der that  sort  of  an  arrangement  the 
medical  profession  would  not!  be 
obliged  to  formulate  any  vision  of  its 
obligation  to  society:  the  rock  of  ages 
could  be  blasted  for  it  by  Mr.  Frank. 

There  is  no  ridicule  in  this  picture. 
The  thing  sought  to  be  demonstrated 
is  the  utter  futility  of  hoping  for  a 
collective  intelligence  that  is  larger 
than  individual  intelligence.  That  is 
the    fundamental    weakness    in  Mr. 


Frank's  argument.  Let  his  own  words 
bear  him  witness: 

"When  we  get  around  to  the 
organization  of  a  real  health  ser- 
vice for  the  nation,  if  we  ever  do, 
we  shall  be  forced,  I  think,  to  an 
agreement  upon  the  following 
things  as  essential: 

"First,  the  virtual  elimination  of 
the  private  practice  of  medicine, 
with  the  substitution  of  a  na- 
tional health  organization  in  which 
all  doctors  shall  be  servants  of 
the  state,  with  all  or  a  basic  part 
of  their  income  guaranteed.  We 
shall  be  forced  to  this  if  we  apply 
intelligence  to  the  health  problem 
not  as  a  socialistic  theory,  but  as 
a  social  necessity.  Here  are  some 
of  the  considerations  that  will 
force  us  to  this  conclusion. 

'Today  doctors  locate  for  prac- 
tice exactly  as  tailors  locate  for 
tailoring,  in  search  of  a  privately 
profitable  future." 
It  is  somewhat  difficult,  if  not  im- 
possible to  harmonize  such  a  conclu- 
sion with  the  previous  statement  that 
"The  average  surgeon  is  much  more 
priest  than  profiteer,"  that  "money  is 
probably  the  incentive  to  expertness 
more  rarely  than  we  think,"  and  that 
"money  may  be  the  incentive  to  vast 
effort  in  many  enterprises,  but  it  is 
rarely  the  dominant  incentive  in  the 
arts  or  sciences." 

One  of  two  conclusions  is  ines- 
capable: either  Mr.  Frank  intended  to 
confine  his  adulatory  remarks  to  sur- 
geons, or  that  his  indictment  of  the 
present  medical  system  is  pure  soph- 
istry and  not  founded  on  fact.  To 
say  the  least,  it  is  mighty  poor  logic 
which  permits  the  assertion  in  the  one 
instance  that  the  profit  motive  does 
not  influence  the  medical  profession  in 
any  appreciable  degree,  and  in  the 
other,  that  "Today  doctors  locate  for 
practice  exactly  as  tailors  locate  for 
tailoring,  in  search  of  a  privately 
profitable  future."  That  constitutes  a 
dilemma  both  horns  of  which  no  man 
can  hold  honestly  very  long. 

Discussion  of  such  an  important 
question  should  not  be  conducted  on  a 
hair-splitting  basis.  But  it  would 
seem  no  more  than  sensible  since  the 
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question  of  profit,  or  more  correctly 
the  profit  motive,  is  bound  to  assume 
such  large  proportions  in  any  fair  and 
intelligent  consideration  of  a  national 
health  program,  to  define  the  word 
profit.  Money  is  not  the  only  form 
of  profit.  The  dictionary  gives  a  much 
broader  definition.  Among  other 
things  it  includes,  gain,  advantage, 
accession,  of  good,  benefit,  service 
avail,  utility,  welfare,  weal,  improve- 
ment, proficiency"  as  well  as  "The 
amount  of  money  obtained  by  the  sale 
of  commodities  above  the  cost  of  pur- 
chase or  production;  pecuniary  gain; 
emolument." 

There  is  a  scriptural  passage  read- 
ing "man  cannot  live  by  bread  alone," 
which  applied  literally  or  strictly,  may 
be  offered  as  recognition  of  the  fact 
that  the  profit  motive  is  of  paramount 
importance  to  the  individual  man.  And 
while  this  is  neither  defense  of  tra- 
dition nor  a  plea  for  the  money  grab- 
ber in  the  medical  profession  or  out, 
it  is  seriously  contended  that  it  is 
sheer  nonsense  to  deny  the  profit 
motive  in  trying  to  formulate  the 
future  conduct  of  our  medical  af- 
fairs. On  the  contrary,  the  profit 
motive  must  be  admitted  as  an  es- 
sential and  forceful  factor  in  human 
affairs.  The  question  at  issue  is  one 
rather  of  directing  that  motive  into 
channels  which  insure  a  large  social 
service. 

It  would  be  the  utmost  folly  to  con- 
coct a  national  health  program  which 
did  not  take  account  of  economic  and 
social  conditions.  It  would  also  be 
nonsensical  to  adopt  a  national  health 
program  which  did  not  provide  suf- 
ficient elasticity  to  permit  the  char- 
acterization and  direction  of  human 
ambitions.  Consequently,  any  organ- 
ization of  medical  science  for  the  na- 
tional welfare  must  contain  both  the 
opportunity  and  means  for  developing 
in  the  individual  what  may  very  prop- 
erly be  called  a  social  mind. 

That  is  the  thing  Mr.  Frank  is 
struggling  for,  when  he  says: 


"A  quit-claim  deed  to  immor- 
tality is  awaiting  the  physician, 
surgeon,  or  statesman  who  can 
think  of  health  in  terms  of  a  na- 
tion instead  of  a  patient,  and  who 
can  effect  the  beginnings  of  a 
national  health  program  that  will 
insure  to  every  man,  woman  and 
child  in  the  United  States  the  full 
and  continuous  benefits  of  the 
best  in  medical  science  and  ser- 
vice." 

Viewed  in  the  abstract,  the  social 
mind  may  seem  about  as  Utopian  as 
was  ever  offered  by  a  radical  socialist. 
But  there  is  a  very  wide  difference 
between  the  collective  mind  on  which 
our  socialistic  and  communistic  friends 
lean  so  heavily,  and  the  individual  so- 
cial mind  which  offers  some  hope  of 
relief  from  the  present  chaos,  indi- 
rection, drift.  What  is  that  differ- 
ence? Just  this:  The  collective  mind 
sought  to  be  invoked  by  those 
obsessed  with  the  state-making  dream 
is  blindly  worshipped  inversely  as  the 
cause  instead  of  the  effect:  it  is  looked 
upon  as  a  force  outside  ourselves 
which  somehow  may  be  called  into 
use  to  do  our  work  for  us.  Tersely, 
the  state-making  dream  is  a  binding 
passion  for  men  who  have  sensed  a 
break-down  of  authority  in  our  social 
and  economic  life;  but  it  is  bound  to 
fail,  in  fact  has  already  failed  inglori- 
ously  in  Russia,  because  it  is  not 
bound  up  with  a  common  discipline 
for  motives  which  do  not  recognize 
geographical  boundaries. 

Contrast  that  sort  of  a  situation 
with  a  deliberate  attempt  to  develop 
the  individual  mind  according  to  a 
high  conception  and  large  vision  of 
the  social  welfare,  a  constant  and  con- 
sistent effort  to  utilize  the  manpower 
of  the  nation  in  achieving  the  health 
and  happiness  of  all  the  people.  There 
is  something  tangible  about  that.  It 
reduces  the  problem  to  one  of  indi- 
vidual relations,  and  immediately  one 
can  think  of  a  thousand  practical  sug- 
gestions touching  the  milk  supply  in 
this  locality,  the  water  supply  in  that, 
segregation  and  hospitalization  of  per- 
sons   suffering    from  communicable 
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disease,  motherhood  and  employment, 
the  care  of  children  born  out  of  wed- 
lock, health  certificates  as  a  condition 
precedent  to  marriage,  the  daily  chal- 
lenge that  is  flaunted  in  the  face  of 
our  educators  by  clamorous  men  and 
women  whose  self-sufficiency  is  de- 
stroyed because  the  things  they 
learned  in  school  do  not  interpret  life 
as  they  find  it.  And  these  represent 
but  an  infinitesimal  fraction  of  the 
practical  problems  which  enter  into 
a  comprehensive  and  statesmanlike 
health  program. 

Probably  these  are  some  of  the 
thoughts  which  surged  in  Mr.  Frank's 
mind,  disturbed  his  mental  poise,  and 
provided  the  motive  vivendi  which  im- 
pelled him  to  remove  the  medical  pro- 
fession from  its  priesthood.  Let  him 
speak  for  himself: 

"Let  us  play  with  this  idea  for 
a  moment,  tracing  cut  some  of  its 
implications.  It  is  a  ticklish  sub- 
ject to  discuss  if  the  writer  wishes 
to  preserve  a  reputation  for  care- 
ful sanity.  Merely  to  set  down  in 
their  relation  and  in  proper  per- 
spective suggestions  that  have 
been  made  by  the  more  creative 
minds  in  the  profession  is  enough 
to  brand  a  writer  as  the  irrespon- 
sible architect  of  a  private  Utopia, 
if  not  a  dangerous  citizen  cf  com- 
munistic leanings. 

"First  of  all,  I  think,  we  need 
a  fresh,  comprehensive,  and  fear- 
lessly truthful  critique  of  the 
medical  profession,  its  ethics,  its 
equipment,  its  fee  system,  its  limi- 
tations, and  its  possibilities.  Here 
and  there  courageous  critics  are 
arising  in  the  ranks  of  the  pro- 
fession, but  it  is  too  much  to  ex- 
pect that  any  practicing  physi- 
cian or  surgeon  will  cast  'dis- 
cretion' to  the  winds  and  give  us 
the  fundamental  critique  that  we 
must  have  before  the  mind  either 
of  the  nation  or  the  profession 
will  be  opened  to  a  sympathetic 
consideration  of  a  truly  national 
organization  of  medical  service 
that  will  mean  a  decided  break 
with  most  of  the  traditions." 
Here  again  are  irreconcilable  state- 
ments and  diametrically  opposed  con- 
clusions. On  the  one  hand  the  more 
creative  minds  of  the  medical  profes- 


sion are  making  suggestions  which  a 
writer  desiring  to  maintain  a  reputa- 
tion for  careful  sanity  would  not  even 
set  down;  on  the  other  "It  is  too  much 
to  expect  that  any  practicing  physi- 
cian or  surgeon  will  cast  'discretion' 
to  the  winds  and  give  us  the  funda- 
mental critique  that  we  must  have  be- 
fore the  mind  either  of  the  nation  or 
the  profession  will  be  opened  to  a 
sympathetic  consideration  of  a  truly 
national  organization  of  medical  ser- 
vice that  will  mean  a  decided  break 
with  most  of  the  traditions." 

Just  what  does  Mr.  Frank  mean? 
Can  we  find  in  his  own  words  the  "de- 
cided break  with  most  of  the  tradi- 
tions" to  which  he  refers?  It  would 
seem  so.    Let  him  repeat: 

"When  we  get  around  to  the  or- 
ganization cf  a  real  health  ser- 
vice for  the  nation,  if  we  ever  do, 
we  shall  be  forced,  I  think,  to  an 
agreement  upon  the  following 
things  as  essential. 

"First,  the  virtual  elimination  of 
the  private  practice  of  medicine, 
with  the  substitution  of  a  national 
health  organization  in  which  all 
doctors  shall  be  servants  of  the 
state,  with  all  or  a  basic  part  of 
their  income  guaranteed  *  *  *" 
Speaking  with  the  utmost  friendli- 
ness and  candor,  the   suggestion  is 
crudely  put.    Mr.  Frank  has  not  justi- 
fied it  either  in  fact  or  theory. 

Perhaps  The  Journal's  opinion  can 
be  demonstrated  by  a  conscientious 
effort  to  understand  the  fundamentals 
involved  in  this  proposition.  This 
Journal  has  no  desire  to  stumble  into 
the  same  pitfall  by  criticising  another 
man's  opinion  and  failing  to  support 
that  criticism  by  sound  logic. 

First  off,  it  is  absolutely  indisput- 
able that  anything  like  a  deliberate 
organization  of  the  medical  profes- 
sion for  rational  health  service  on  a 
national  plan,  will  have  to  be  predi- 
cated on  the  socio-economic  habits 
and  requirements  of  the  whole  people. 
It  will  have  to  take  cognizance  of  the 
structural  contretemps  of  those  two 
cohesive  and  articulate  units  of  so- 
ciety ordinarily  designated  as  labor 
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and  capital.  It  will  have  to  be  equally 
cognizant  of,  and  just  with  reference 
to,  the  welfare  of  that  great  surging 
majority  usually  differentiated  by  care- 
less thinkers  as  the  common  people. 
It  will  have  to  be  and  do  all  this: 
and  yet  somehow  it  will  have  to  avoid 
the  overwhelming  and  iniquitous  con- 
demnations of  the  intellectual  on  the 
one  hand,  and  the  perilous  discom- 
fiture and  ill-mannered  resentment  of 
the  thoughtless  on  the  other. 

That  sounds  like  one  of  those  spec- 
tacular oracles  about  which  men 
theorize  but  which  they  never  hope  to 
see  reduced  to  practice.  It  may  be 
that  was  the  spirit  which  led  our  con- 
temporary into  the  animadversion 
that  the  science  of  medicine  is  in- 
capable of  reduction  to  specific  plan 
for  national  well-being  except  through 
that  peculiar  over-all  influence  sought 
to  be  vested  in  governmental  agencies 
by  socialistic  and  communistic  dogma. 

Such  a  disposition  of  the  national 
health  problem  is  unworthy.  It  begs 
the  question  completely  and  is  bound 
to  fail  because  it  does  not  recognize 
the  fact  that  there  is  no  mind  for  the 
solution  of  human  problems  except 
the  human  mind.  In  short,  it  is  sheer 
reversion  to  absolutism  without  even 
the  precaution  of  providing  the  abso- 
lute. 

There  is  a  social  instinct  running 
through  and  vitalizing  the  medical 
profession  which  makes  it  necessary 
to  look  beyond  purely  scientific  mo- 
tives in  any  thorough  discussion  of  a 
national  health  program. 

The  great  bugaboo  which  frightens 
a  good  many  strictly  ethical  practi- 
tioners is  the  fear  that  scientific 
standards  are  being  lowered  to  a 
purely  commercial  basis.  That,  of 
course,  must  not  happen.  But  once 
and  for  all  the  fact  may  as  well  be 
admitted  that  while  the  medical  man, 
speaking  by  and  large,  is  striving  to 
live  and  conduct  his  practice  on  that 
strictly  scientific  plane  which  con- 
forms to  the  oldest  and  most  sacred 


traditions  of  his  profession,  under 
present  social  requirements  he  finds 
it  absolutely  necessary  to  apply  cer- 
tain business  principles  and  methods 
to  his  contact  with  the  human  family 
in  order  to  prevent  his  falling  into 
utter  disrepute  and  becoming  a  social 
charge  instead  of  a  promoter  of  social 
welfare.  Somewhere,  therefore,  be- 
tween the  two  extremes  of  purely 
scientific  abandon,  on  the  one  side, 
and  the  cold  commercial  instinct,  on 
the  other  side,  lays  the  course  of  the 
medical  man.  For  of  all  men  who  are 
human,  he  must  be  human:  he  must 
take  the  good  things  from  all  in  order 
to  give  good  advice  and  helpful  minis- 
trations to  all. 

So  far  as  the  medical  profession  is 
immediately  concerned,  its  real  prob- 
lem now  is  to  enter  the  whirlpool  of 
events  from  a  fixed  starting  point  im- 
pinged on  the  national  health,  and  en- 
deavor to  emerge  as  soon  as  possible 
with  a  clear  conception  of  the  job 
which  confronts  the  science  of  medi- 
cine from  both  a  preventive  and  cura- 
tive aspect. 

Specific  analysis  for  the  purpose  of 
arriving  at  the  causes  which  produce 
the  effects  men  see,  should  enable  the 
medical  profession  to  do  that.  True, 
it  may  prove  an  invidious  task.  It 
may  not  even  eventuate  in  a  perfect 
understanding  of  the  methods  by 
which  an  adequate  and  statesmanlike 
organization  of  the  medical  service  of 
the  nation  is  to  be  achieved.  But  it 
should  lay  the  foundation  on  which 
the  superstructure  of  a  national  health 
program  may  later  be  reared;  and  it 
should  prove  conclusively  not  only 
that  the  medical  profession  realizes 
its  responsibilities,  but  that  it  is  try- 
ing earnestly,  intelligently  and  hon- 
estly to  discharge  them  in  such  a  way 
as  to  safeguard  the  public  health. 

Such  an  effort  will  mean  a  lot  of 
grubbing.  It  will  mean  the  segrega- 
tion and  classification  of  the  whole 
faltering  and  bewildering  mess  of 
business,   professional,   scientific  and 
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social  life.  It  is  bound  to  prove  an 
enormous  job.  But  in  no  other  way 
can  a  deliberate  health  program  on  a 
national  scale  be  devised. 

This  sort  of  an  undertaking  is  no 
sinecure.  Other  men  will  shun  it  and 
beg  to  be  let  alone  in  the  pursuit  of 
their  selfish  interests.  Such  an  un- 
dertaking will  have  to  deal  with  the 
slumbering  passions  of  more  than  a 
hundred  millions  of  people  and  find 
some  way  to  loose  the  claw-hand  of 
incontinence,  bestiality,  and  moral 
leprosy  from  the  throats  of  the  third 
and  fourth  generations. 

But  when  the  records  of  human 
activity  are  charted  under  the  exact 
scrutiny  of  analysis  a  priori,  it  will 
be  found  that  civilization,  or  human 
progress,  if  you  prefer,  has  moved 
forward  and  backward  in  a  series  of 
cycles,  each  beginning  and  ending  with 
individual  motives.  It  is  axiomatic, 
also,  that  the  individual  must  under- 
write the  collective  welfare. 

That  is  why  it  is  contended  that  in- 
dividual motives  and  incentives  hold 
out  the  only  latent  promise  of  a  large 
social  service.  Perhaps  that  does  not 
constitute  a  pretty  picture.  For  men 
generally  try  to  shift  responsibility 
for  the  things  they  don't  like.  That 
is  why  there  is  so  much  talk  about 
business  administration  in  government 
affairs  and  government  operation  of 
this  and  that  in  the  interest  of  all  the 
people.  Men  are  simply  trying  to  get 
from  under  a  load  they  ought  to 
carry,  a  load  which,  in  the  last  analy- 
sis, they  must  individually  carry.  It's 
so  much  easier  to  curse  the  govern- 
ment because  it  is  the  representative 
of  all  the  people,  than  it  is  to  do  the 
thing  itself. 

There  is  nothing  in  that.  The  medi- 
cal profession  is  a  social  unit.  Be- 
cause of  its  inherent  characteristics  it 
is  being  constantly  called  upon  to  give 
exact  account  of  its  doings,  its  limi- 
tations, its  possibilities.  Assuredly, 
it  has  shaped  its  course  to  fit  sur- 
rounding conditions.   It  has  had  to  do 


that.  But  it  should  not  be  criticised 
unduly  for  doing  the  self-same  thing 
every  other  social  unit  has  done,  and 
is  doing  every  day  under  the  press  of 
expediency. 

The  weaknesses  of  the  medical  pro- 
fession are  not  exclusively  its  prop- 
erty. They  can  be  observed  any  day, 
in  business,  in  politics,  in  government. 
That  is  why  men  generally  are  com- 
ing to  believe,  in  fact  do  believe,  that 
society  must  evolve  within  itself  new 
ideals,  new  standards,  new  methods — 
they  recognize  in  a  vague  sort  of  way 
that  all  professions,  all  sciences,  all 
business,  not  excepting  political  gov- 
ernment, should  proceed  in  an  or- 
derly manner  toward  the  accomplish- 
ment of  some  definite,  constructive 
purpose — toward  the  precise  perform- 
ance of  a  large  social  service.  These 
are  the  birth-pains  of  a  social  mind. 

Medical  science  lays  very  close  to 
men's  lives.  It  is  not  to  be  wondered 
at  that  it  should  be  called  upon  for  a 
large  measure  of  performance,  a  com- 
prehensive understanding  of  its  op- 
portunities and  purposes.  What  men 
are  really  trying  to  say  is  that  medi- 
cal incongruities  must  be  eliminated, 
that  the  science  of  medicine  must 
comprehend  the  science  of  health; 
that  its  purpose  is  prevention  as  well 
as  cure. 

All  this,  because  for  every  failure 
of  medical  science  to  function  in  the 
discharge  of  exact  social  standards, 
for  every  day  lost  by  men  and  women 
through  preventable  causes,  the  public 
pays  an  unjustified  and  unjustifiable 
toll.  There  is  the  inevitable  conflict. 
Labor  must  justify  its  wage.  Capital 
must  justify  its  return.  Business  must 
justify  its  service  and  its  charges.  And 
the  science  of  medicine  must  justify 
its  conception  of  the  national  health 
according  to  the  needs  of  all  the  peo- 
ple by  deeds  and  not  words. 

These  are  the  conflicting  emotions 
with  which  Mr.  Frank  struggles.  And 
in  sheer  desperation  he  grips  his  boot- 
straps with  clenched  hands  in  a  su- 


Page  Fifty-five 


EDITORIAL 


preme  effort  to  lift  himself  bodily  out 
of  such  an  inglorious  predicament. 
Let  him  speak  for  himself: 

"In  the  final  summing  up  of  the 
case,  the  length. of  time  required 
in  the  preparation  for  the  prac- 
tice of  medicine,  the  number  and 
quality  of  men  who  serve  upon 
medical  faculties,  the  physical 
equipment  of  laboratories,  and  the 
like,  are  all  to  a  greater  or  less 
degree,  determined  not  by  what 
the  institution  needs,  but  by  what 
the  institution  can  pay  for.  In  a 
state  based  upon  intelligence  in- 
stead of  upon  expediency  and 
drift,  these  things  would  be  de- 
termined only  by  the  health  needs 
of  the  nation.  However  large  the 
necessary  funds  they  would  be 
supplied  by  taxation  and  not  wait 
upon  the  whims  of  philanthrop- 
ists." 

That  is  about  as  pure  a  piece  of 
sophistry  as  it  is  possible  to  rig  up. 
The  question  of  expediency  is  always 
paramount  in  politics.  A  large  ma- 
jority of  our  reputable  medical  schools 
is  state  owned  and  operated.  One  of 
the  very  real  problems  which  con- 
fronts the  medical  profession  today  is 
the  question  of  convincing  politicians 
that  there  is  need  for  adequate  appro- 
priation to  make  those  schools  some- 
where nearly  responsive  to  our  health 
needs.  With  political  higgling  fresh 
in  their  minds,  the  members  of  the 
medical  profession  will  not  view  with 
any  degree  of  assurance  Mr.  Frank's 
appeal  to  their  cupidity  in  the  fol- 
lowing words: 

"This  system  of  yearly  service 
would,  many  doctors  believe, 
mean  a  larger  average  income  for 
doctors  and  a  general  saving  for 
the  people.', 

There  is,  of  course,  something 
grandiloquent  about  such  a  statement. 
The  profession  will  get  more,  and  the 
people  pay  less,  a  happy  arrangement 
surely,  if  true. 

Obviously,  there  is  nothing  in  either 
of  these  propositions  except  the  bat- 
tered makeshift  of  a  broken  promise. 
What  Mr.  Frank  sees,  of  course,  is 
the  undisciplined  strut  of  a  lot  of  men 
in  every  walk  of  life,  men  who  might 


be  made  to  serve  the  social  welfare 
more  fully  by  the  introduction  of 
some  order  and  purpose  into  their 
contact  with  human  affairs.  What  he 
does  not  sec,  however,  is  the  impossi- 
bility, the  utter  futility  of  imposing 
any  confidence  in  the  collective  mind 
as  the  guardian  angel  of  our  lives,  and 
health  and  happiness,  until  the  indi- 
vidual minds  which  constitute  it  have 
developed  a  social  character.  It  is 
simply  one  of  those  vicious  circles 
which  wastes  its  force  in  a  struggle 
to  super-impose  the  will  of  the  few 
on  the  lives  and  habits  of  the  many. 

That  is  probably  the  reason  why 
Mr.  Frank  proposes  putting  all  doc- 
tors on  the  payroll  of  the  state.  It  is 
always  easy,  when  writing  an  indict- 
ment of  existing  conditions,  to  suggest 
that  the  cure  may  be  found  in  the 
mere  addition  of  a  few  paltry  millions 
of  dollars  to  an  already  suffocating 
tax  burden.  That  is  false  logic — at 
best  a  mortgage  of  the  future  plas- 
tered on  the  present  with  interest 
thrice  compounded  in  circumlocution, 
in  inefficiency,  and  in  disinterested  ad- 
ministration. In  laying  taxes,  there 
is  something  so  big,  so  inclusive,  that 
the  average  person  finds  it  impossible 
to  resist  an  impulse  to  demonstrate 
that  he  is  everything  but  a  misanthrop- 
ist. He  wallows  in  the  splendor  of 
public  spiritedness  until  his  own  tax 
bill  arrives:  then  turns  to  rend  the 
government  instead  of  cursing  his  own 
folly — about  as  ludicrous  a  perform- 
ance as  can  be  conjured  by  the  most 
imaginative  mind. 

Taxes  are  the  constant  nemesis  of 
even  our  most  astute  political  states- 
man. Government  operation  of  public 
utilities,  shipping  board  excesses  Tun- 
ing into  the  billions,  aircraft  follies 
whose  stench  was  so  great  the  whole 
truth  will  never  be  known  to  a  vot- 
ing public,  and  dozens  of  other  spoil- 
age systems  ad  nauseum — all  fresh  in 
the  minds  of  thinking  people,  make 
one  hesitate  about  committing  the  na- 
tional health  into  the  hands  of  a  po- 
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litical  organization.  But  it  would  be 
taking  undue  advantage  of  Mr.  Frank 
to  drain  the  last  drop  of  bitterness 
from  the  cup  of  wormwood  and  gall 
from  which  the  whole  world  is  drink- 
ing its  excesses  in  the  form  of  taxes. 
That  may  be  left  to  the  people  of  Rus- 
sia. It  is  sufficient  to  call  attention 
to  the  incident  social  loss  in  stifled 
enterprise,  thwarted  ambition,  and  col- 
lective iniquity,  a  loss  which  in  some 
way  the  medical  profession  must  find 
the  power  to  retrieve  out  of  the  pre- 
sent physical  and  mental  social  waste. 

Having  declared  the  pages  of  Cen- 
tury Magazine  open  to  a  full  and  free 
discussion  of  this  matter  much  may 
reasonably  be  expected  from  Mr. 
Frank  in  future. 

Mindful  of  its  public  responsibility 
as  an  instrumentality  of  the  medical 
profession,  The  Journal  bespeaks  Mr. 
Frank's  sincere  cooperation  in  proving 
out  a  national  health  program  which 
will  be  both  comprehensive  and 
statesmanlike,  and  which  will  not 
jeopardize  the  public  welfare  by  un- 
sexing  the  medical  profession. 

National  Board  Medical 
Examiners 

THE  National  Board  of  Medical 
Examiners  has  just  completed 
the  first  five  years  work  and  with  it 
the  trial  period  of  its  usefulness.  The 
principle  which  this  board  has  stood 
for,  namely,  the  establishment  of  a 
thorough  test  of  fitness  to  practice 
medicine  which  might  safely  be  ac- 
cepted throughout  this  country  and 
abroad,  has  been  widely  accepted. 
Since  this  board  was  organized  by 
Dr.  W.  L.  Rodman,  in  1915,  eleven 
examinations  have  been  held.  These 
examinations  have  been  conducted  on 
the  plan  of  holding  at  one  sitting,  a 
written,  practical  and  clinical  test  for 
candidates  with  certain  qualifications, 
namely,  a  four-year  highschool  course, 
two  years  of  college  work,  including 
one  year  of  physics,  chemistry,  and 
biology,  graduation  from  a  class  A 


medical  school  and  one  years  intern- 
ship in  an  acceptable  hospital.  These 
examinations  have  covered  all  the 
subjects  of  the  medical  school  cur- 
riculum and  have  been  conducted  by 
members  of  the  board  with  members 
of  the  profession  resident  in  the  place 
of  examination  appointed  to  help 
them.  Such  examinations  have  been 
held  in  Washington,  Philadelphia,  New 
York  City,  Boston,  Chicago,  St.  Louis, 
Rochester  (Minnesota)  and  Minne- 
apolis. During  the  war  a  combined 
examination  was  held  at  Fort  Ogle- 
thorpe and  Fort  Riley.  There  have 
been  325  candidates  examined,  of 
whom  269  have  passed  and  been 
granted  certificates. 

Starting  with  the  endorsement  of 
the  Council  on  Medical  Education  of 
the  American  Medical  Association, 
American  Medical  College  Associa- 
tion and  various  sectional  medical  so- 
cieties, the  recognition  of  the  Army, 
Navy  and  Public  Health  Service  Medi- 
cal Corps  of  the  United  States  and 
certain  State  Boards  of  Medican  Ex- 
aminers, the  certificate  is  now  recog- 
nized. Also  by  twenty  states  as  fol- 
lows: Alabama,  Arizona,  Colorado, 
Delaware,  Florida,  Georgia,  Idaho, 
Iowa,  Kentucky,  Maryland,  Minne- 
sota, Nebraska,  New  Hampshire,  New 
Jersey,  North  Carolina,  North  Dakota, 
Pennsylvania,  Rhode  Island,  Vermont 
and  Virginia,  the  Conjoint  Board  of 
England,  the  Triple  Qualification 
Board  of  Scotland,  the  American  Col- 
lege of  Surgeons  and  the  Mayo 
Foundation  of  the  University  of  Min- 
nesota. 

There  has  been  such  a  wide-spread 
demand  for  an  opportunity  to  secure 
this  certificate  by  examination,  that 
the  board  has  now  adopted  and  will 
put  into  effect  at  once,  the  following 
plan:  Part  1,  to  consist  of  a  written 
examination  in  the  six  fundamental 
medical  sciences:  anatomy,  including 
histology  and  embryology;  physiol- 
ogy, physiological  chemistry,  general 
pathology,  bacteriology,  materia  med- 
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ica  and  pharmacology.  Part  2,  to  con- 
sist of  a  written  examination  in  the 
four  following  subjects:  medicine,  in- 
cluding pediatrics,  neuropsychiatry, 
and  therapeutics;  surgery,  including 
applied  anatomy,  surgical  pathology 
and  surgical  specialties;  obstetrics  and 
gynecology;  public  health,  including 
hygiene  and  medical  jurisprudence. 
Part  3,  to  consist  of  a  practical  ex- 
amination in  each  of  the  following 
four  subjects:  clinical  medicine,  in- 
cluding medical  pathology,  applied 
physiology,  clinical  chemistry,  clinical 
microscopy  and  dermatology;  clinical 
surgery,  including  applied  anatomy, 
surgical  pathology,  operative  surgery, 
and  the  surgical  specialties  of  the  dis- 
eases of  the  eye,  ear,  nose  and  throat; 
obstetrics  and  gynecology;  public 
health,  including  sanitary  bacteriology 
and  the  communicable  diseases. 

Parts  1  and  2  will  be  conducted  as 
written  examinations  in  class  A  medi- 
cal schools  and  Part  3  will  be  entirely 
practical  and  clinical.  In  order  to 
facilitate  the  carrying  out  of  Part  3, 
subsidiary  boards  will  be  appointed 
in  the  following  cities:  Boston,  New 
York,  Philadelphia,  Minneapolis,  Iowa 
City,  San  Francisco,  Denver,  New 
Orleans,  Baltimore  Galveston,  Cleve- 
land, St.  Louis,  Chicago,  Washington, 


D.  C,  and  Nashville,  and  these  boards 
will  function  under  the  direction  of 
the  National  Board.  The  fee  of  $25.00 
for  the  first  part  $25.00  for  the  second 
part  and  $50.00  for  the  third  part  will 
be  charged.  In  order  to  help  the 
board  the  Carnegie  Foundation  has 
appropriate  $100,000.00  over  a  period 
of  five  years. 

At  the  annual  meeting  held  June 
13th,  of  this  year  in  Boston,  the  fol- 
lowing officers  were  elected:  M.  W. 
Ireland,  Surgeon  General,  President; 
J.  S.  Rodman,  M.  D.,  Secretary- 
Treasurer;  E.  S.  Elwood,  Managing 
Director. 

Mr.  Elwood  will  personally  visit 
all  Class  A  schools  during  the  college 
year  to  further  explain  the  examina- 
tion, etc.,  to  those  interested.  Further 
information  may  be  had  from  the 
Secretary-Treasurer,  Medical  Arts 
Building  Philadelphia. 

Errata 

The  article  appearing  in  the  Sep- 
tember, 1921,  Journal  of  Radiology 
entitled,  .'The  History  and  Develop- 
ment of  Radium  Therapy,"  by  Dr. 
C.  H.  Viol,  should  have  stated  that 
this  paper  was  prepared  in  June  of 
1920  and  publication  was  delayed  until 
September,  1921. 


Official  Program  Annual  Meeting 

Chicago,  December  7,  8,  9,  10— Sherman  Hotel 

Announcements 

There  will  be  a  general  business  session  at  7:00  P.  M.  December  6,  at  the 
Sherman  Hotel.    Reports  of  officers,  counselors  and  committees. 

Wednesday  Morning,  December  7th 

9:00 — Short  Business  Session. 

9:30 — "The  Planning  and  Equipment  of  a  Modern  X-Ray  Laboratory,"  Dr. 

Hugh  J.  Means,  Columbus,  Ohio. 
10:00 — "The  Radiologist  in  Small  Communities,"  Dr.  Ulysses  S.  Kann,  Bing- 
hamton,  N.  Y. 

10:30— "What  is  X-Ray  Diagnosis,"  Dr.  Donald  S.  Childs,  Syracuse,  N.  Y. 
11:00 — "The  Standardization  of  Absorptive  Powers  of  the  X-Ray  by  Salts  of 

the  Various  Metals,"  Dr.  Leoen  J.  Menville,  New  Orleans,  La. 
11:30— "Team  Work  With  the  Pathologist,"  Dr.  H.  E.  Robertson,  University 

of  Minnesota. 
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Wednesday  Afternoon,  December  7th 

1:30 — "Organ  Stimulation  by  Roentgen  Rays,"  Dr.  Wm.  F.  Petersen,  Uni- 
versity of  Illinois,  Chicago. 

2:00 — "Differential  Microscopical  Diagnosis  of  the  Effects  of  Irradiation," 
Dr.  A.  S.  Warthin,  University  of  Michigan. 

2:30 — "The  Biological  Reaction  of  the  More  Penetrating  Radiations,"  Dr. 
Guilleminot  (Faculte  de  Medicine,  Paris). 

3:00 — "Some  Observations  on  the  Systemic  Effects  of  High  Voltage  Roent- 
gen Irradiation,"  Dr.  James  Thos.  Case. 

3:30 — "Biological  Determination  of  X-Ray  Dosage,"  Dr.  Francis  Carter 
Wood,  Director  Crocker  Institute,  New  York  City. 

4:00 — "The  Effects  of  X-Rays  on  Inherited  Characteristics.  Practicability 
Demonstrated  by  Record  of  100  Cases,"  Dr.  James  W.  Mavor,  Ph.  D., 
Schenectady,  N.  Y. 

4:30— "Radium  and  X-Ray  Therapy  in  Malignancy:  Indications,  Contra- 
indications, Limitations  and  Recent  Developments,"  Dr.  A.  U.  Des- 
jardins,  Mayo  Clinic,  Rochester,  Minnesota. 

5:00 — "Preoperative  Radiation  Treatment  of  Malignancy,"  Dr.  Carl  Ballard, 
Omaha,  Nebraska. 

Wednesday  Evening,  December  7th 

Joint  meeting  with  Cook  County  Medical  Society  and  Chicago  Roentgen 
Society. 

Thursday  Morning,  December  8th 

9:00 — "The  Use  of  Radium  Needles  in  Treatment  of  Cancer,"  Dr.  Chas.  F. 

F.  Bowen,  Columbus,  Ohio. 
9:30 — "Treatment  of  Carcinoma  of  the  Breast  by  Surface  Application  of 
Roentgen  Rays  and  Radium,  Supplemented  by  Imbedding  Radium," 
Dr.  Russell  H.  Boggs,  Pittsburgh,  Pa. 
10:00 — "The  Penetration  of  X-Ray  into  Tissues,"  Dr.  Henry  Schmitz. 
10:30 — "Treatment  of  Neoplasms  of  the  Tonsil,"  Dr.  Douglas  Quick,  New 
York  City. 

11:00 — "Focal  Infection  of  the  Throat  by  X-Ray  as  Compared  With  Surgical 
Removal  of  Tonsils  and  Adenoids,"  Dr.  W.  D.  Witherbee,  New  York 
City. 

11:30 — "Radiotherapy  of  Diseased  Tonsils,"  Dr.  Robt.  H.  Lafferty,  Charlotte, 
North  Carolina. 

Thursday  Afternoon,  December  8th 

1.30— "The  X-Ray  Treatment  of  Tonsils  With  the  Conjoint  Use  of  Ultra- 
violet Radiation,"  Dr.  A.  J.  Pacini,  Washington,  D.  C. 

2:00 — "Clinical  Observations  in  Radiotherapy  of  Uterine  Cancer,"  Drs. 
Donaldson  &  Knappenberger,  Kansas  City,  Mo. 

2:30 — "Roentgen  Treatment  of  Malignant  Tumors,"  Dr.  Roscoe  Smith, 
Lincoln,  Neb. 

3:00 — "Our  Method  of  Roentgen  Deep  Therapy  of  Malignant  Tumors,"  Dr. 

Wintz,  Erlangen,  Germany. 
3:30 — "Some  of  the  Less  Common  Uses  for  X-Ray  Therapy,"  Dr.  G.  Et 

Richards,  Toronto  General  Hospital. 
4:00 — "Unsolved  Problems  and  Debatable  Points  in  Short- Wave  Therapy," 

Dr.  Leo  E.  Pariseau,  Montreal,  Quebec,  Canada. 
4:30 — "Preliminary  Report  on  Results  Obtained  in  Heavily  Filtered  X-Ray 

Treatments  of  Inoperable  and  Recurrent  Cancer  of  the  Female  Breast," 

Dr.  E.  H.  Merritt. 

5:00 — "The  Treatment  of  Epithelioma  of  the  Lip  by  Electro-Coagulation  and 
Radiation,"  Dr.  Geo.  Pfahler. 

Thursday  Evening,  December  8th 

Banquet  and  conferring  of  Honorary  Degrees. 
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Friday  Morning,  December  9th 
9:00 — Business  Session. 

9:30— "Positional    Anomalies    of   the    Gastro-Intestinal    Tract"    Dr    M  T 
Hubeny,  Chicago,  111.  '         '       '  J' 

i 0:00— "Duodenal  Bulb  Deformity  in  Relation  to  Symptoms  and  Chemistry 
of  the  Gastric  Juice,"  Dr.  A.  W.  Crane,  Kalamazoo,  Mich. 

10:30— "Some  Errors  in  the  Roentgen  Diagnosis  of  Duodenal  Ulcer"  Dr 
Russel  D.  Carman,  Rochester,  Minn. 

11:00— "Diagnosis  and  Classification  of  Gastric  Ulcers,"  Dr.  Lewis  Gregory 
Cole,  New  York  City,  N.  Y. 

11:30 — "The  Effect  of  Chronic  Appendicitis  on  Intestinal  Motility,"  Dr  A  W 
Erskine,  Cedar  Rapids,  la. 

Friday   Afternoon,   December  9th 
1 :30 — Business  Session. 

2:00— "The  Treatment  of  Fibromata  of  Uterus  by  Roentgen  Ray."  Dr  Marv 

Elizabeth  Hanks,  Chicago,  111. 
2:30 — "Control  of  X-Ray  Therapy  in  Hyperthyroidism  by  Basal  Metabolism 

Test/'  Dr.  H.  M.  Jones,  University  of  Illinois. 
3:00 — "Basal  Metabolism,  Hyperthyroidism  and  Radiotherapy,"  Dr.  Harvey 

W.  Van  Allen,  Springfield,  Mass. 

3:30— "The  Physical  Foundation  of  Deep  Therapy,"  Dr.  Vierheller,  Frankfort 
University. 

4:00— "Present  Deep  Therapy  Construction  Problems,"  Duane  and  Morrison. 
4:30 — "Dosage  Factors  in  Roentgen  Therapy,"    Dr.    H.    J.    Ulmon,  Santa 
Barbara,  Cal. 

Friday  Evening,  December  9th 

8:00 — "Development  of  Carpal  Bones  in  the  Feeble  Minded,"  Dr.  Rollin  H. 
Stevens,  Detroit,  Mich. 

8:30 — "A  Study  of  Hilus  Pneumonia  by  Radiographic  Examination,"  Dr. 
LeRoy  Sante,  St.  Louis,  Mo. 

9:00 — "The  Information  Gained  from  the  Chest  Examination  of  One  Hundred 

Infants,"  Dr.  Fred  Hodges,  Richmond,  Va. 
9:30 — "Subphrenic   Abscesses   and  Their   Roentgenological   Evidence,"  Dr. 

Leonard  G.  Crosby,  Denver,  Colo. 

Saturday  Morning,  December  10th 

9:00 — Subject  to  be  Announced.    Dr.  W.  W.  Wasson,  Denver,  Colo. 
9:30 — "High  Speed  Radiography,"  Dr.  W.  D.  Coolidge,  Ph.  D.,  Schenectady 
New  York. 

10:00 — "Pneumoperitoneum  of  the  Female  Pelvis,*'  Dr.  James  G.  Van  Zwalu- 

wenburg,  University  of  Michigan. 
10:30 — "A  Dental  Phase  of  Radiology,"  Dr.  Byron  Darling,  New  York  City. 
11:00— "Urological  Cases,"  Dr.  E.  C.  Koenig,  Buffalo,  N.  Y. 
11:30— "The  Gall  Bladder,"  Dr.  Robert  A.  Arens,  Chicago,  111. 
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Chest  Radiography 


IT  would  seem  proper  that  before 
one  begins  the  study  of  the  path- 
ology of  the  chest,  he  should  first  have 
an  accurate  technique.  The  same 
analogy  would  apply  as  in  the  physi- 
cal examination  of  the  chest  without 
a  knowledge  of  the  various  problems 
entering  into  it.  I  feel  that  the  finest 
detail  is  necessary;  and  yet,  some 
criticise  by  saying  that  we  can  have 
too  much  detail.  My  answer  is,  "If 
we  are  to  study  anything  more  than 
gross  pathology,  we  must  show  all 
possible  normal  anatomy," 

There  are  numerous  problems  con- 
cerned with  chest  radiography,  many 
of  which  I  have  attempted  to  des- 
cribe in  previous  papers,  and  I  will  not 
enter  into  a  discussion  of  those  again 
at  this  time.  May  it  suffice  to  say 
that  all  the  factors  which  I  shall  des- 
cribe, appear  to  be  necessary. 

In  building  up  the  technique,  the 
first  consideration  should  be  given  to 
the  length  of  exposure.  This  should 
be  between  one-tenth  and  one-twen- 
tieth of"  a  second,  and  it  is  now  prac- 
tical with  the  large  equipments  to 
use  one-tenth  as  a  routine. 

Certain  men  have  lately  recom- 
mended one-fourth  of  a  second — but 
if  it  is  desirable  to  cut  the  exposure 
from  two  or  three  seconds  to  one- 
fourth  of  a  second,  why  not  go  as  far 
as  possible  with  the  present  appara- 
tus and  at  least  approach  the  ideal? 
This  time  factor  is  especially  neces- 
sary in  children,  and  almost  equally 
so  in  adults  if  we  are  to  diagnose 
early  cases. 

Having  established  the  time  factor 
of  one-tenth  second  as  our  basis  for 
work,  we  are  now  ready  for  the  other 
factors,  and  it  now  becomes  necessary 


to  select  an  emulsion  upon  which  to 
register  our  radiograph  in  the  short- 
est possible  time.  This  requirement 
seems  to  be  best  filled  by  the  dupli- 
tized  films  and  the  double  intensifying 
screens,  I  do  not  care  to  enter  into 
a  discussion  of  films  versus  plates, 
but  it  does  not  seem  that  plates  can 
meet  the  present  requirements.  The 
objections  to  screens  in  chest  radi- 
ography are  a  heresy  of  the  past. 

Having  selected  our  emulsion  and 
with  a  definite  time,  the  problem  is 
now  to  pass  the  rays  through  the 
chest  in  such  quantities  as  to  prop- 
erly expose  the  emulsion.  This  brings 
into  question  the  exposure  chart,  and 
I  do  not  believe  that  it  is  practical 
to  give  an  exposure  chart  that  will 
be  accurate  for  all  laboratories.  We 
are  all  using  different  transformers 
with  varying  degrees  of  efficiency, 
with  more  or  less  loss  from  wires, 
and  with  tubes  at  varying  distances 
from  the  transformer. 

But  there  are  factors  entering  into 
the  amount  of  current  which  we  can 
establish.  All  chests  should  be  meas- 
ured, as  each  inch  of  tissue  requires 
a  certain  amount  of  current,  and  the 
eye  is  not  accurate  enough  to  esti- 
mate the  size.  By  recording  our 
measurements,  with  the  exposure,  and 
quality  of  the  resulting  film  we  can 
soon  learn  the  proper  exposure  for 
any  chest. 

The  tube  is  the  apparatus  to  deliver 
certain  rays  through  a  certain  thick- 
ness of  chest  and  to  register  upon  a 
known  film  in  a  definite  length  of 
time.  It  must  be  selected  with  care. 
There  are  various  kinds  of  tubes,  and 
various  properties  have  been  attri- 
buted to  the  various  kinds;  but  there 
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is  only  one  really  important  point, 
and  that  is  the  focal  spot.  It  is  the 
lens  of  our  camera. 

The  focal  spot  should  be  photo- 
graphed, and  it  is  much  better  to 
think  of  it  in  terms  of  millimeters- 
diameter,  rather  than  fine,  medium, 
and  broad  focus  tubes.  For  instance, 
a  fine  focus  Standard  Type  Coolidge 
tube  has  about  the  same  diameter  of 
focal  spot  as  a  broad  focus  Radiator 
Type  Coolidge  tube.  Having  tested 
our  tube,  we  will  find  that  an  ob- 
ject six  inches  from  the  plate  will 
be  cast  in  sharp  relief  with  the  tube 
at  varying  distances  from  the  plate, 
depending  upon  the  size  of  the  focal 
spot.  Having  measured  our  patient, 
we  will  then  find  that  a  chest  of  a  cer- 
tain depth  will  require  a  tube  of  a 
certain  diameter  of  focal  spot  to  be  at 
a  definite  distance  from  the  plate. 
This  tube-plate  distance  will  vary 
from  thirty  inches  to  five  feet,  de- 
pending upon  the  depth  of  the  chest 
and  the  focal  spot  used. 

Having  selected  our  tube,  and  hav- 
ing the  tube  at  a  distance  from  the 
plate  as  regulated  by  the  diameter  of 
the  focal  spot  and  the  anterior- 
posterior  diameter  of  the  patient's 
chest,  and  having  the  factors  estab- 
lished as  to  the  film  and  time;  it 
now  becomes  a  question  of  setting  the 
machine  for  the  necessary  voltage  and 
milliamperage  to  properly  expose  the 
emulsion.  The  milliamperage  and 
voltage  will  have  to  balance,  remem- 
bering that  the  lower  penetration  and 
the  higher  milliamperage  gives  a 
greater  latitude,  and  usually  tends  to 
better  contrast.  The  ordinary  tube 
will  stand  this  strain  for  a  reason- 
able period  of  time. 

By  following  the  points  outlined 
above,  I  feel  it  is  possible  for  anyone 
to  develop  a  standard  technique  suit- 
able for  his  own  use,  and  one  which 
he  can  use  routinely.  The  criterion 
of  his  accuracy  will  be  the  detail 
shown  upon  the  film. 

Plates  are  made  or  spoiled  in  the 
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dark  room,  and  this  phase  of  the 
technique  must  not  be  overlooked. 
Over-development  will  cut  out  the 
necessary  tissue  detail,  while  under- 
development fails  to  bring  out  the  de- 
sirable contrasts.  Old  chemicals  and 
incomplete  washing  will  make  a  short 
exposure  impossible. 

The  position  of  the  patient  should, 
as  a  routine,  be  in  the  upright,  though 
at  times  we  may  wish  both  prone 
and  upright  positions.  The  fluoros- 
cope  will  be  of  aid  in  this  respect, 
and  often  a  special  angle  will  be  de- 
sired. Instruction  of  the  patient  as 
to  his  breathing  and  general  cooper- 
ation adds  considerably  to  the  final 
result. 

Finally,  having  produced  the  proper 
negative,  we  now  come  to  the  tech- 
nique of  studying  it.  We  are  deal- 
ing with  the  portrayal  of  the  normal 
and  pathological  anatomy  upon  an 
x-ray  film,  and  it  is  now  beyond  the 
scope  of  a  technician,  just  as  the 
transposing  of  stethoscopic  signs  into 
terms  of  pathology  is  beyond  the 
scope  of  a  technician. 

Time  and  care  are  esesntial  to  tho 
proper  study  of  a  chest  radiograph, 
and  I  hardly  need  to  add  that  it  should 
be  stereoscopic.  Beginning  with  the 
normal  anatomy,  we  observe  the 
changes  over  into  the  pathological, 
just  as  the  pathologist  studies  the 
change  from  the  normal  cells  into 
the  pathological  proliferation.  Having 
the  proper  film,  by  careful  and  pro- 
longed study  and  observation  of  the 
bronchial  and  parenchymal  structures 
we  may  hope  in  time  to  establish  a 
basis  of  the  pathology  of  the  chest. 

W.  WALTER  WASSON, 

Denver,  Colo. 

Dental  Film  Holder 

IN  presenting  this  appliance  I  wish 
to  state  that  it  is  not  original  with 
me,  but  I  have  been  using  it  for  the 
last  year  and  find  that  I  get  very  good 
results  with  it.  Also  it  is  easier  for 
the  patient  than  the  old  finger-holding 
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method.  Dr.  J.  DeVoine  Guyot,  in 
presenting  his  method  in  the  August 
number  of  the  Journal  of  Radiology, 
states  that  he  is  still  using  the  old 
finger  method  for  holding  the  film  in 
the  lower  jaw.  This  appliance  is 
equally  good  in  either  the  upper  or 
lower  jaw. 

The  appliance  consists  of  a  small 
right-angle  block  of  wood  2  centi- 
meters wide  and  2  centimeters  high 
and  \y2  centimeter  long.  The  shape 
cf  the  block  is  shown  in  the  illustra- 
tions. There  is  a  slot,  for  the  inser- 
tion of  the  side  of  the  film,  cut  in 
cne  side.  The  size  of  this  slot  will 
depend  on  whether  the  Buck  or  the 
Eastman  film  is  used.  The  upper  angle 
cf  the  block  which  comes  behind  the 
film  is  made  rounded  so  that  the  film 
in  the  roof  of  the  mouth  will  not  make 
a  sharp  angle  but  will  better  conform 
to  the  palate. 

In  using  this  holder  the  film  is 
placed  in  the  slot  with  the  back  to  the 
vertical    portion.     The   film   is  then 
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placed  in  the  patient's  mouth  as  usual 
and  the  patient  told  to  close  his  teeth 
on  the  horizontal  part.  This  holds  the 
film  in  position  better  than  any  other 
method  that  I  have  tried. 

These  blocks  may  be  made  up  in  a 
long  strip  and  then  cut  to  the  desired 
length  and  in  this  way  the  cost  need 
be  but  very  little. 


FIC.  NO.  I  FIG.  NO.  2 


Fig.  No.  1 — End  view  showing  the 
film  in  place. 

Fig.  No.  2— To  show  the  slot 
across  one  side. 

F.  B.  SHELDON, 
Fresno,  Cal. 
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International  Precision  X-Ray  Apparatus 


SUCH  a  great  portion  of  the  aver- 
age practice  of  the  medical  radi- 
ologist specializing  in  deep  therapy  is 
of  cancerous  character,  that  the  an- 
nouncement of  a  precision  x-ray  ap- 
paratus by  the  International  X-Ray 
Corporation  holds  an  enormous  inter- 
est because  of  the  special  features 
embodied  in  its  construction. 

For  the  benefit  of  those  less  familiar 
with  the  principle  of  deep  therapy, 
it  may  be  well  to  state  two  or  three 
facts. 

1.  The  higher  the  voltage  the  shorter 
the  wave  length. 

2.  The  shorter  the  wave  length,  the 
harder  the  x-rays  deflected  from 
the  target  in  the  tube. 

3.  The  harder  the  x-rays  used,  the 
further  the  tube  may  be  set  from 
the  body,  with  greater  penetration 
at  the  seat  of  malignancy  and  less 
possibility  of  burning  the  skin. 

Thus  stated,  the  reason  for  the  de- 
mand by  the  radiological  profession 
for  apparatus  with  high  potential  ca- 
pacity is  obvious.  Until  lately,  the 
highest  average  possible  voltage  that 
could  be  delivered  ran  somewhere 
around  138,000.  The  difficulty  of  mass 
dosage  in  deep  seated  malignancy 
without  excessive  erythema  has  been 
one  of  the  very  real  problems  of  the 
profession.  And  since  the  treatment 
of  skin  cancer  has  been  so  successful, 
because  in  that  class  of  cases,  it  has 
been  possible  to  deliver  sufficient  dos- 
age to  destroy  the  growth,  the  ques- 
tion of  effective  treatment  of  deep 
seated  malignancy  has  been  somewhat 
discouraging.  The  answer  seemed 
especially  elusive  unless  voltage  could 
be  materially  increased.  For  a  long 
time  that  appeared  to  be  a  baffling  sit- 
uation. Manufacturers  were  unabe  to 
develop  machines  capable  of  voltages 
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in  the  neighborhood  of  200,000..  The 
static  accumulation,  or  more  familiarly 
the  "surge",  stood  out  as  a  manufac- 
turing bogey  by  burning  out  the  trans- 
former. 

During  the  present  year,  however, 
the  American  Institute  of  Electrical 
Engineers  completed  its  research  and 
announced  specific  formulae  for  the 
application  of  the  sphere  gap  prin- 
ciple to  high  potential  apparatus;  in 
other  words,  the  standardization  rules 
of  that  organization  specify  that  it  is 
permissible  to  use  needle  or  point 
gaps  on  machines  of  70  kilovolt  ca- 
pacity and  the  use  of  sphere  gaps  on 
machines  above  that  capacity. 

Following  the  principle  of  sphere 
gap  construction  clear  through,  the 
International  X-Ray  Corporation  has 
developed  a  method  of  rectification, 
consisting  of  spheres  and  segmental 
toroids.  Theoretically,  it  bears  evi- 
dence of  being  a  very  decided  improve- 
ment in  mechanical  construction  of 
high  potential  x-ray  apparatus,  and 
which,  if  it  works  out  in  practice 
measurably  with  its  promise,  will  aid 
medical  radiologists  in  treating  deep 
seated  malignancies  much  more  suc- 
cessfully than  they  are  now  able  to 
do. 

We  have  not  enjoyed  the  oppor- 
tunity of  observing  this  particular 
piece  of  apparatus  under  test.  How- 
ever, it  has  been  scrutinized  very  care- 
fully by  a  number  of  the  best  electri- 
cal engineers  and  physicists  in  the 
country  and  pronounced  as  remark- 
ably efficient.  For  the  moment,  we 
shall  be  obliged  to  rely  on  their  judg- 
ment. But  since  the  International 
Corporation  is  perfectly  willing  to  en- 
ter into   a  written   agreement  with 
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each  purchaser  of  this  apparatus  guar- 
anteeing the  transformer  for  a  period 
of  two  years,  it  is  safe  to  assume,  at 
least,  that  that  company  has  con- 
ducted break-down  tests  to  the  point 
where  it  is  perfectly  willing  to  stake 
its  future  on  the  machine  it  is  offering 
the  profession. 


Briefly,  it  is  claimed  the  sphere  and 
segmental  toroid  method  of  construc- 
tion which  will  be  observed  in  the 
illustration  entirely  eliminates  corona. 
There  are  eight  spheres,  all  stationary. 
Two  toroids  of  such  segment  to  make 
it  unnecessary  to  conduct  any  current 
through  the  shaft  as  is  done  in  nearly 
all  point  gap  rectifiers,  are  suspended 
from  a  revolving  axis.  Their  respec- 
tive points  of  suspension  are  at  op- 
posite position  in  the  circumference 
of  the  revolution.  The  spheres  are 
fixed  in  the  four  corners  of  a  perfect 
square  projected.  Each  of  the  seg- 
mental toroids  operates  within  the 
circumference  of  the  square  of  four 
spheres,    The  toroids  are  set  at  op- 


posite ends  of  the  revolving  axis  so 
there  is  no  danger  of  arcing  between 
the  spheres.  As  the  toroids  revolve 
they  come  in  contact  with  negative 
and  positive  spheres  alternately.  By 
this  method,  a  constant  flow  of  uni- 
directional current  to  the  tube  is 
maintained.  There  will  always  be  room 
for  argument  concerning  what  ac- 
tually happens  in  the  sphere  method 
of  rectification,  e.  g.,  whether  there  is 
complete  absence  of  static  or  whether 
the  segmental  toroids  operating  in  the 
field  of  inducted  energy  following  the 
actual  spark  over,  pick  up  the  static 
and  carry  it  across  to  the  next  point 
of  contact.  What  actually  happens  is 
not  perhaps  material  to  the  radiolog- 
ist so  long  as  the  machine  operates 
successfully. 

There  are  certain  other  features  of 
this  apparatus  which  it  is  believed 
should  be  commented  on. 

First:  Two  air  condensors  mounted 
on  top  of  the  x-ray  machine  cabinet. 
These  condensors  are  built  according 
to  the  specifications  adopted  by  the 
American  Institute  of  Electrical  En- 
gineers while  doing  research  work  on 
the  sphere  gap  problem,  and  as  nearly 
as  can  be  determined  from  a  study  of 
the  literature  received,  tie  into  the 
line  in  such  a  way  as  to  protect  the 
transformer  against  line  fluctuation 
and  possible  surge,  as  well  as  dissi- 
pate the  heat  incident  to  continuous 
operation  under  extremely  high  volt- 
age. See  the  accompanying  illustra- 
tion. 
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It  will  be  noticed  that  there  is  a 
sphere  gap  between  >these  two  air 
condensors.  The  reason  for  this  is 
given  to  provide  a  limit  gap  for  the 
machine,  and  for  the  purpose  of  check- 
ing one  crest  measurement  against 
the  other.  In  passing,  it  may  be  of 
interest  to  know  that  this  form  of  pre- 
cision air  condensor  was  devised  by 
Messrs.  Fortescue  and  Chubb  under 
the  supervision  of  the  American  In- 
stitute to  enable  them  to  correctly 
calibrate  the  sphere  gap. 


Second:  The  control  board  and 
meter  panels  are  shown  in  the  third 
illustration.  The  kilovoltmeter  equip- 
ment appears  on  the  left  panel,  and  the 
ground  potential  milliameter  and  fila- 
ment ammeter  at  ground  potential  may 
be  observed  on  the  panel  to  the  right. 

Conceding  for  the  purpose  of  this 
discussion,  that  the  International  Pre- 
cision Apparatus  will  actually  accom- 


plish everything  in  practice  that  is 
claimed  for  it  in  theory  (and  frankly, 
there  is  every  reason  for  believing  that 
it  will  work  out  satisfactorily  in  the 
hands  of  the  profession  because  it  is 
manufactured  and  marketed  by  a  con- 
cern of  extremely  good  repute)  it 
brings  into  being  one  of  the  most 
radical  achievements  in  electrical  con- 
struction occurring  in  the  science  of 
x-rays  for  a  long  time. 

Physicists  have  recognized  for  a 
long  time  that  it  is  necessary  to  read 
the  actual  potential  of  the  secondaries 
of  x-ray  apparatus  in  order  to  ac- 
curately measure  dosage.  The  Inter- 
national machine  measures  this  sec- 
ondary potential  by  an  actual  regis- 
tering voltmeter  calibrated  in  direct 
reading  kilovolts.  This  meter,  it  is 
claimed,  is  within  one-half  of  one  per 
cent,  efficient  so  that  no  attention 
reed  be  given  to  atmospheric  pres- 
sures and  other  variables. 

The  action  of  this  machine  in  actual 
field  service  and  the  success  of  radi- 
ologists as  well  as  the  manufacturer 
in  demonstrating  its  advantages  in 
deep  therapy  will  be  followed  with 
manifest  interest,  first,  because  it  is  a 
complete  application  of  the  theory  of 
precise  measurement  of  high  poten- 
tial energy  in  the  science  of  x-rays, 
and  second,  because  it  promises  so 
much  in  a  therapeutic  way. 

This  machine  will  be  on  exhibit  at 
the  annual  meeting  in  Chicago  next 
month  and  will  doubtless  prove  one  of 
the  pieces  of  apparatus  of  particular 
interest. 

A  Correction 

MR.  MONTFORD  MORRISON, 
Consulting  Engineer  of  the  In- 
ternational X-Ray  Corporation  of  New 
York,  calls  our  attention  to  an  inad- 
vertent misstatement  appearing  in  our 
discussing  of  the  Victor  Sphere  Gap. 

The  statement  to  which  he  alludes 
was: 

"A  sphere  gap  measures  peak  volt- 
age  while   a   point   gap  measures 
average  voltage." 
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The  latter  part  of  this  statement, 
i.  e.: 

"While  a  point  gap  measures  aver- 
age voltage,"  is  incorrect. 
All  spark  gaps  have  what  is  called 
time  lag,  that  is  to  say,  the  voltage 
rises  above  the  true  spark-over  value 
somewhat  before  spark-over  actually 
occurs.  This  time  lag  is  much  longer 
in  the  spark  gap  than  in  the  sphere 
gap,  but  the  reading  bears  no  relation 
whatever  to  what  is  known  to  engin- 
eers as  the  average  voltage  value. 

The  average  value  of  a  voltage  can- 
not be  determined  by  any  measure- 
ment whatever  until  an  entire  half 
cycle  has  elapsed.    Spark  gaps  cannot 


possibly  spark-over  at  the  end  of  the 
declining  side  of  the  half  cycle  and 
therefore  to  read  the  average  of  a 
wave  starting  at  zero  and  ending  at 
zero  would  be  impossible  by  any  gap 
measurement. 

While  this  is  purely  a  technical 
criticism  it  is  worthy  of  publication 
because  The  Journal  has  no  desire  to 
mislead  or  misinform  its  readers  nor 
becloud  the  discussion  of  such  import- 
ant questions  with  incorrect  principles 
or  a  misapprehension  of  the  facts. 
Such  criticisms  are  very  much  appre- 
ciated and  it  affords  us  pleasure  to  ac- 
cord Mr.  Morrison  the  credit  for  set- 
ting us  all  right  on  this  proposition. 


Victor  Stabilized  Fluoroscopic  and  Radiographic  Unit 


THERE  is  considerable  virtue  in 
any  appliance  which  stabilizes 
current  flow  in  fluoroscopy  and  radio- 
graphic work.  The  Victor-Kearsley 
Stabilizer  has  proven  so  valuable  in 
connection  with  the  larger  apparatus 
that  the  Victor  Corporation  has 
adapted  the  principle  to  the  construc- 
tion of  a  stabilized  Fluoroscopic  and 
Radiographic  unit.  With  the  stabil- 
izer in  the  circuit  the  operator  is  not 
annoyed  by  voltage  fluctuations  which 
so  affect  tube  current  as  to  make  spe- 
cific technique  more  or  less  impos- 
sible. 

With  the  stabilizer  in  the  line  the 
operator  has  perfect  control  of  tube 
current  at  either  the  radiographic  or 
fluoroscopic  apparatus  by  means  of  a 
control  stand  which  embodies  auto- 
transformer  control,  filament  control, 
circuit  breaker,  milliamperemeter,  line 
volt  meter,  hand  lever  switch  and  foot 
lever. 

The  auto-transformer  offers  an  un- 
usual refinement  of  control,  enabling 
the  operator  to  select  any  back-up 
spark  within  the  range  of  three  to  five 
inches. 

The  circuit  breaker  is  another  im- 
portant feature,  the  design  of  which  is 


to  protect  both  operator  and  patient 
against  dangerous  shocks  from  acci- 
dental contact  with  the  high  tension 
current;  at  the  same  time  protecting 
the  apparatus  itself  against  burn-outs. 

The  high  tension  transformer  fol- 
lows in  design  the  same  principles  as 
are  applied  in  the  larger  Victor  X-Ray 
transformers,  being  of  the  closed  core, 
oil-immersed  type.  It  can  be  mounted 
on  the  wall  out  of  the  way,  on  the 
floor,  or  wherever  greatest  conveni- 
ence demands. 

The  control  stand  being  mounted  on 
castors,  can  be  moved  about  to  the 
position  most  practical  for  the  oper- 
ator, in  proximity  to  the  radiographic 
apparatus  or  to  the  fluoroscopic  ap- 
paratus. There  is  also  provision  by 
which  a  foot  switch  can  be  connected 
with  extended  cable  to  the  control 
stand,  thus  permitting  the  operator  to 
turn  the  current  on  and  off  while  re- 
mote from  the  control  stand. 

The  range  of  service  offered  in  this 
outfit  suggests  its  use  in  both  the  spe- 
cialized laboratory  and  the  physician's 
office  for  diagnostic  work.  It  is  prac- 
tical and  economical  and  is  especially 
in  demand  where  conservation  of  space 
is  essential. 
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Tratado  Practico  De  Radiologia.  Dr. 
Carlos  Heuser,  Buenos  Aires,  Ar- 
gentina,   South    America.     La  Se- 
mana  Medica,  Imp.  De  Obras  De  E. 
Spinelli,  1921. 
■yHIS  book  is,  as  the  name  implies, 
a   practical   treatise   of  radiology 
containing  two  hundred  illustrations 
and  four  color  plates.     The  author 
takes  up  the  subject  in  a  practical 
way  which  is  suitable  for  reference 
work,   especially  for  those  who  are 
younger  in  the  profesison. 

The  book  is  profusely  illustrated, 
showing  all  the  different  angles  and 
positions  which  are  described  by  the 
author  for  use  There  are  several 
illustrations  showing  little  schemes 
original  with  the  author  for  making 
the  work  easy  and  more  accurate. 
Reference  is  made  to  the  literature  of 
all  nationalities  and  descriptive  ma- 
terial illustrating  various  technical 
devices  and  points  in  technique 
throughout  the  world. 

The  illustrations  made  from  radio- 
grams are  practically  all  in  the  posi- 
tive. Some  of  them  might  be  open  to 
criticism  due  to  the  fact  that  they  have 
been  retouched. 

Anyone  practicing  radiology  will 
find  the  book  of  great  reference 
value. 

A.  F.  TYLER. 


The   Combined    Examination   of  the 
Urinary  Tract  by  the  Urologist  and 
the  Roentgenologist.      Howard  E. 
Ashbury,  M.  D.,  F.  A.  C.  S.,  and 
Albert  E.  Goldstein,  Baltimore,  Md. 
Southern  Med.  Jour.,  Sept.,  1921. 
■yHE  essay  is  based  upon  the  study 
of  250   cases   that   came   to  the 
Urological  Clinic  of  the  Hebrew  Hos- 
pital during  the  past  two  years,  in 
which  a  combined  studv  was  possible; 
it  outlines  the  method  of  procedure 
and  basis  of  interpretation,  wich  saves 
time,    the    annovance    of  repeated 
cystoscopies,   and   enables   a  prompt 
and  accurate  visualization  of  existing 
pathology.     The   deductions   offer  a 
fair  example  of  the  limitations  of  the 
two  methods  individually  and  a  prac- 
tical idea  of  the  value  of  the  combined 
study  insofar  as  the  reduction  of  the 
percentage   of   failures   is  concerned 
and  the  large  percentage  of  proven 


correct  diagnosis. 

In  all  the  cases  studied,  plain  roent- 
genograms were  made  of  the  entire 
urinary  tract,  and  then  the  cases  were 
studied  urologically,  using  all  recog- 
nized methods  of  procedure. 

Capacity  in  all  cases  was  first  de- 
termined with  sterile  water  or  salt  so- 
lution. The  administration  into  the 
renal  pelvis  of  opaque  solutions  should 
be  performed  by  competent  urolog- 
ists, who  may  use  either  the  syringe 
or  the  gravity  method,  the  syringe 
being  used  in  these  cases. 

In  the  interpretation  of  the  plain 
x-ray  in  urological  cases,  they  neces- 
sarily divide  themselves  into  those 
giving  .positive  x-ray  findings  and 
those  giving  no  radiable  evidence  of 
disease  on  the  plain  x-ray  plate;  the 
latter  far  exceeds  the  former,  and 
include  a  large  percentage  or  non- 
radiable  calculi,  of  uric  acid  composi- 
tion. These  are  located  principally  in 
the  bladder. 

Of  the  250  cases  studied,  152  or  60.8 
per  cent,  demonstrated  pathological 
lesions  in  the  urinary  tract,  and 
ninety-eight  or  39.2  per  cent,  demon- 
strated no  urological  lesions.  The 
plain  x-ray  gave  evidence  of  disease 
in  fifty  or  32.7  per  cent. 

Out  of  a  total  of  forty-six  urinary 
calculi,  forty-one  or  89.1  per  cent, 
gave  evidence  on  the  plain  x-ray 
plate;  five  cases  in  which  no  evidence 
of  shadow  was  seen  on  the  plain  x-ray 
plate  were  vesical  calculi  and  were 
diagnosed  by  cystoscopy  and  cystog- 
raphy. It  is  interesting  to  note  that 
aH  the  ureteral  calculi  that  were 
diagnosed  gave  a  definite  shadow  in 
the  plain  x-ray  plate  which  is  con- 
trary to  the  published  statistics. 

One  hundred  and  forty-eight  cases 
or  97.3  per  cent,  gave  evidence  of 
disease  by  the  urological  method. 
One  hundred  and  four  or  61.7  per  cent, 
were  positive  from  the  urological 
findings  and  forty-four  or  38.3  per 
cent,  were  doubtful.  The  forty-four 
doubtful  cases  were  finally  diagnosed 
by  the  combined  method,  leaving  only 
four  cases  as  undiagnosed. 

The  entire  152  cases  which  pre- 
sented pathology  were  verified  by  an 
operation  of  some  character.  In  the 
four   undiagnosed    cases  exploratory 
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operations  were  advised,  and  patho- 
logical conditions  were  demonstrated 
at  the  operation. 

Conclusions 

1.  By  the  combined  method  of  ex- 
amination our  results  show  only  1.6 
per  cent,  of  failures. 

2.  Urological  lesions  were  demon- 
strated frequently  by  aid  of  the  x-ray 
where  they  were  doubtful  in  the  two 
examinations  individually. 

3.  In  over  50  per  cent,  of  the  cases 
in  which  the  plain  x-ray  was  negative 
pathological  conditions  were  found  by 
the  combined  method  of  examination. 

4.  The  plain  x-ray  findings  should 
in  all  cases  be  verified  by  the  urolog- 
ist before  a  conclusive  diagnosis  is 
given. 

5.  The  combined  method  is  the 
ideal  procedure  for  the  diagnosis  of 
urological  conditions. 


A  New  Form  of  Stereo-Fluoroscope. 
A.  M.  Tyndall,  D.  Sc.,  (Prof. 
Physics  University  of  Bristol)  and 
E.  G.  Hill,  M.  Sc.,  (Bristol)  in 
Journal  of  Roentgen  Society  (Bri- 
tish); Vol.  17,  No.  68,  Page  122. 
JN  this  device  the  authors  have  cre- 
ated a  practical  stereo-fluoroscope 
which  requires  but  one  tube  and  that 
may  be  either  the  ordinary  gas  or 
Coolidge  tube.  The  principle  is  that 
instead  of  two  separate  tubes  or  a 
single  tube  /with  two  targets,  thijs 
ordinary  tube  with  a  single  target  is 
made  to  occupy  two  positions  under 
continuous  excitation.  This  is  accom- 
plished by  mounting  the  tube  on  a 
suitable  holder  which  is  rocked  to  and 
fro  actuated  by  an  eccentric  on  a  re- 
volving disc.  The  excursion  of  the 
tube  is  made  variable  but  the  most 
efficient  amptitude  was  determined 
as  being  about  one  inch.  The  disc  is 
energized  by  an  electric  motor  and 
the  speed  does  not  appear  to  be  im- 
portant: as  lew  as  10  r.  p.  s.  was  quite 
satisfactory.  Onto  the  shaft  that 
moves  the  tube  a  geared  wheel  is  at- 
tached, which  is  connected  by  a  chain 
drive  to  a  revolving  shutter.  The  disc 
of  this  revolving  shutter  is  of  a 
diameter  of  four  and  one-half  inches 
and  from  it  is  removed  a  segment 
equal  to  one-quarter  of  the  disc.  The 
observer  looks  through  two  "eye 
holes"  and  with  this  shutter  revolving 
the  right  and  left  eye  is  alternately 
covered  and  free;  this  in  synchronism 
with  the  position  and  the  image  on 
the  screen,  as  is  determined  the  posi- 
tion of  the  target.  A  chain  drive  is 
considered  essential  to  prevent  these 


factors  getting  out  of  phase  with  a 
consequent  loss  of  the  stereoscopic 
ettect.  The  authors  state  that  the  de- 
vice is  simple,  cheap,  and  satisfactory. 

U  K.  POYNTZ. 


X-Ray  Treatment  of  Two  Cases  of 
Otosclerosis.  J.  H.  Douglas  Web- 
ster, M.  D.,  M.  R.  C.  P.  E.  (JLondon, 
England),  in  British  Journal  Ar- 
chives of  Radiology  and  Electro- 
therapeutics, No.  233,  Aug.,  1921 
QTOSCLEROSlS  is  one  ot  the  most 
difficult  and  obscure  problems  of 
modern  medicine.  Although  over  ten 
theories  have  been  advanced  in  ex- 
planation of  it,  yet  the  real  cause  is 
unknown  or  at  least  disputed.  Be- 
cause of  the  chronicity  of  the  malady 
a  true  estimate  of  the  value  of  any 
method  of  treatment  is  difficult.  The 
majority  of  the  cases,  being  advanced, 
show  permanent  bone  changes  at  the 
stapes-foot  and  therefore  are  quite  un- 
suitable for  radiotherapy.  It  is  only 
in  early  cases  that  results  may  be 
looked  for.  Being  of  such  an  insidi- 
ous nature,  however,  and  almost 
symptomless  in  the  early  stages,  few 
cases  are  detected  early  enough.  The 
writer  then  reviews  the  various 
theories  and  alleged  causes  that  are 
claimed  to  precipitate  the  condition. 
However,  it  would  seem  that  the  as- 
sociation with  osteo-malacia  and 
rickets  is  rather  common.  After  a 
somewhat  exhaustive  description  of 
the  pathology,  he  summarizes  it  "The 
main  point  for  the  present  purpose  is 
that  the  pathology  of  the  condition 
suggests  that  in  the  early  stages  it 
should  be  amenable  to  radiation 
treatment." 

Jaulin  in  1908  appears  to  have  been 
the  first  to  try  radiation  in  otosclerosis 
and  showed  improvement  in  six  of  the 
ten  cases  treated.  The  difficulties  of 
the  technique  are  great.  Professor 
Siebenman  of  Bale  has  advocated 
treatment  in  both  early  and  late  cases: 
in  the  early  cases  as  improvement  can 
be  hoped  for,  but  the  late  cases  to 
arrest  the  progress  of  the  disease. 

Because  of  the  beneficial  effects  ob- 
tained by  ovarian  radiation  in  osteo- 
malacia claimed  by  Wetterer,  he  sug- 
gests its  use  here,  and  while  no  glar- 
ing achievement  is  claimed,  yet  he 
argues  if  one  could  stop  an  otherwise 
inevitably  progressive  condition,  this 
justifies  the  effort.  He  cites  two  cases, 
one  a  man  of  thirty-seven  with  a  his 
tory  of  fifteen  years  in  which  the  con- 
dition was  arrested  and  the  other  a 
woman  of  twenty  five  who  showed  a 
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most  gratifying  improvement.  The 
paper  is  completed  by  a  rather  exten- 
sive bibliography. 

L.  K.  POYNTZ. 


Some  Effects  of  Radiotherapy  Upon 
Fibrous  Tissue.     Reginald  A.  Mor- 
rell,  M.  R.  C.  S.  (England),  L.  R. 
C.  P.    (Lon.)    (London,  England). 
British  Journal  Archives  Radiology 
and    Electrotherapeutics,    No.  253, 
Aug.  1921,  Page  78. 
'Y'HE  cases  treated  were  ex-soldiers 
and  as  the  whole  hospital  team 
watched  them   carefully,   the  results 
reported  are  authentic.    The  successes 
were  due  to  the  relief  of  the  ill-effects 
of  fibrous   tissue   formation  formed 
chiefly  as  a  result  of  operative  pro- 
cedure, rather  than  the  original  in- 
jury,   therefore    more    amenable  to 
treatment  because  of  the  fact  that  this 
fibrous  tissue  was  not  yet  old.  Too 
few  cases  have  been  treated  to  justify 
any  generalizing,  but  sufficient  to  war- 
rant further  investigation,  as  radio- 
therapy can  be  made  even  more  use- 
ful to  the  surgeon  especially  where 
post-operative  sequelae  are  likely  to 
be  pain  or  limitation  of  movement  or 
function  because  of  the  necessary  ex- 
tensive dissection  of  the  subsequent 
fibrous  tissue  formation.    He  divides 
the  cases  into  four  groups  and  cites 
case  histories  to  illustrate  each  group. 

In  the  first  division  were  scar  form- 
ations subsequent  to  brachial-plexus 
injuries.  In  these  cases  cyanosis, 
numbness  of  the  hands  and  fingers 
and  limitation  of  movement  of  the 
shoulder  were  relieved  by  a  series  of 
four  to  six  applications  after  physio- 
therapy had  not  been  successful. 

Group  Two:  Cases  of  involvement 
of  the  sciatic  nerve.  Following  op- 
eration, nerve  stretching,  and  galvan- 
ism, the  symptoms  were  not  relieved. 
After  the  first  application  there  was 
relief  in  some  of  the  cases  although 
further  applications  gave  still  greater 
relief.  Two  failures  are  reported  but 
both  were  fibrositis,  presumably,  from 
septic  focus. 

In  group  three  were  cases  of  ten- 
dons caught  in  scar  tissue.  Following 
surgical  freeing  they  were  rayed  and 
the  rapidity  and  degree  of  their  relief 
appears  to  be  rightly  attributable  to 
the  raying,  as  similar  cases  not  rayed 
showed  less  fssatiactory  results. 

In  group  four  one  case  is  cited  of 
a  painful  nerve  bulb  and  scar  over  the 
ulnar  nerve.  Two  treatments  gave  re- 
lief. A  third  treatment  was  unfor- 
tunate in  causing  an  undesired  ery- 


thema which  had  no  permanent  ill- 
effects.  The  scar  was  left  supple  and 
there  was  no  pain,  even  on  deep  pres- 
sure. Four  other  cases  of  painful 
superficial  scars  were  not  relieved  by 
radiotherapy.  However,  they  did  re- 
spond to  percussion  with  a  rapidly  vi- 
brating interrupted  faradic  current. 

He  comments  here  that  a  certain 
depth  of  tissue  seems  essential  for  the 
securing  of  results  with  radiotherapy. 
The  technique  he  uses  is  a  16-inch 
coil,  a  Coolidge  tube  passing  3  ma. 
with  a  9-inch  S.  G.,  through  3  mm.  of 
Al.  at  a  14-inch  distance.  The  dose 
delivered  to  the  skin  was  ^-B.  as 
checked  up  by  the  Corbett-Tinto- 
meter.  Treatments  were  given  at  in- 
tervals of  three  days. 

L.  K.  POYNTZ. 


The  Radiography  of  Pictures.  Andre 
Cheron  (From  the  proceedings  of 
the  French  Academy)  from  the 
Journal  of  the  Roentgen  Society 
(British),  Vol.  17,  No.  68,  Page  120, 
July,  1921. 
'J'HE  first  investigation  of  pictures 
by  means  of  the  roentgen  ray  ap- 
pears to  have  been  attempted  in  Ger- 
many in  about  1914.  Following  this, 
Heilbron  of  Amsterdam  and  the 
author  (in  France)  have  obtained 
some  surprising  results.  To  obtain  a 
good  radiograph  of  a  painting  there 
are  two  essentials.  First,  both  the 
support  and  the  "sizing"  must  be 
transparent.  Second,  a  varying  dens- 
ity of  opacity  of  the  pigments  is  also 
necessary.  Usually,  the  backing  be- 
ing wood  or  canvas,  is  readily  trans- 
parent in  both  ancient  and  modern 
paintings,  but  the  old  masters  used  a 
sizing  comparatively  transparent.  Its 
composition  appears  to  be  chiefly 
calcium  carbonate  and  glue,  while  in 
moderns  the  size  is  almost  exclusively 
white  lead  with  a  greatly  increased 
radiopacity.  In  the  pigments  white 
has  always  been  of  heavy  mineral 
origin,  chiefly  lead  or  zinc,  while  bi- 
tumin  and  black  are  transparent  to 
the  rays,  whereas  in  certain  colors, 
formerly  of  mineral  origin,  the  mod- 
ern school  has  replaced  these  by 
vegetable  or  analine  colors;  for  ex- 
ample, mader-root.  The  old  pictures 
lend  themselves  more  to  radiography 
as  they  show  the  transparent  backing 
with  the  contrasting  pigments  while  a 
modern  with  an  opaque  backing  and 
homogeneous  colors,  shows  practically 
nothing.  So  that  this  method  may 
provide  a  guide  to  the  age  and  auth- 
enticity of  a  picture.  It  will  also  show 
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the  nature  and  extent  of  any  restora- 
tions, as  it  is  almost  certain  that  the 
pigments  of  the  different  periods  will 
vary  sufficiently  to  allow  of  their  de- 
tection, but  possibly  the  most  inter- 
esting is  the  light  that  is  thrown  on 
the  genesis  of  the  picture;  as  modified 
or  completely  changed  by  the  author 
during  this  creation. 

L.  K.  POYNTZ. 


Notes  on  Certain  Lesions  of  Bone. 
Walter  Overend,  M.  D.,  and  T.  Dal- 
las Overend,  B.  A.,  (Oxon)  M.  R. 
C.  S.,  L.  R.  C.  P.,  in  British  Journal 
Archives  of  Radiology  and  Electro- 
therapeutics, No.  253,  August,  1921. 
piVE  interesting  cases  are  described 
and    illustrated   by    seven  radio- 
graphs.   The  first,  a  boy  of  eight,  re- 
ceived an  injury  to  his  right  arm  and 
was  sent  for  examination  of  a  hard 
swelling  of  the  humerus  which  was 
considered  probably  a  sarcoma.  Radio- 
grams showed  a  bone  tumor  with  a 
central   opacity  with   many  opaque 
lines  radiating  from  it  and  interlac- 
ing.    The   radiological   diagnosis  of 
calcifying  chondroma  was  made.  A 
section    later    confirmed    this  x-ray 
diagnosis. 

The  second  case:  A  boy  of  ten  de- 
veloped a  fusiform  swelling  of  the 
lower  right  fibula  following  a  kick  six 
weeks  previous.  A  clinical  diagnosis 
of  tuberculosis  was  made.  The  radio- 
graphs showed  the  shaft  of  the  fibula 
enveloped  in  a  sheath  of  periostitis 
more  than  double  the  width  of  the 
normal  bone.  There  was  excessively 
marked  irregularity  of  the  edge  over 
an  extent  of  about  three  inches.  X-ray 
diagnosis  of  congenital  syphilis  was 
made,  or  a  possible  periosteal  sar- 
coma. The  clinical  tests  indicated 
syphilis  and  the  therapeutic  test  was 
applied,  which  confirmed  the  diagnosis 
of  syphilis  and  re-examination  some 
weeks  later  showed  a  disappearance 
of  the  irregularity,  but  the  periostitis 
persisted.  The  author  comments  that 
such  excessive  periostitis  in  children 
is  typical  of  congenital  syphilis. 

Case  three  was  that  of  a  man  fifty- 
eight  years  of  age  sent  in  with  a  pro- 
visional diagnosis  of  periosteal  sar- 
coma. Radiographic  examination 
showed  a  tibia  characteristically  bent 
with  a  chronically  ossifying  periostitis 
with  probably  cyst  formation  in  the 
upper  tibia.  An  x-ray  diagnosis  of 
osteitis  deformans  of  Paget's  was 
made. 

Case  four  was  an  early  case  showing 
a  similar  pathology.    Here  the  author 


comments  on  the  etiology  of  Paget's 
disease  and  stated  that  radiological 
examination  has  not  found  any  change 
in  the  dimension  of  the  pituitary  fossa 
in  osteitis-deformans,  although  the 
clinoid  process  may  be  thickened.  The 
cause  is  still  obscure,  and  may  be 
from  focal  infection,  as  from  pyor- 
rhoea or  a  specific  infection.  The 
present  case  showed  focal  infection  of 
the  teeth.  The  author  refers  to  ar- 
ticles by  Arbuthnot  Lane,  Robert 
Jones,  and  Frank  Romer  (Lancet, 
Jan.  8th  and  15th,  1921),  but  these 
cases  are  of  traumatic  origin  whereas 
true  Paget's  disease  is  of  obscure 
origin. 

Case  five  was  a  man  of  sixty-eight 
showing  intermittent  claudication  al- 
though x-ray  examination  showed 
artheroma  of  the  popiliteal  and  pos- 
terior tibial  arteries.  Relief  was  ob- 
tained by  radiant  heat. 

L.  K.  POYNTZ. 


Radium  Technique  in  the  Treatment 

of  Malignant  Diseases  of  the  Skin. 

Douglas    Quick,    New    York  City. 

Archives  Dermatology  and  Syphil- 

ology,  Sept.  1921,  p.  322. 
THE  literature  on  radium  treatment 
of  malignant  diseases  of  the  skin 
is  abundant.  This  paper  is  written  to 
describe  the  technique  which  has  been 
built  up  in  the  Memorial  Hospital  in 
New  York  City.  It  is  largely  the 
work  of  Dr.  H.  H.  Janeway. 

Skin  lesions  are  so  accessible  that 
they  are  easy  to  treat.  The  impor- 
tant factors  to  be  considered  are  (1) 
the  selection  of  proper  filters,  (2) 
the  accurate  approximation  to  the 
lesion,  and  (3)  the  dosage. 

The  pathology  determines  the  kind 
of  ray  to  be  used.  For  practical  pur- 
poses emanations  are  obtained  in 
sealed  capillary  tubes.  These  are  un- 
filtered  or  filtered,  according  to  ray 
desired  in  the  treatment.  The  bare 
or  unfiltered  tube  permits  the  utiliza- 
tion of  all  the  beta  and  gamma  radia- 
tions. A  tube  of  .2  mm.  of  aluminum 
removes  only  the  softer  beta  rays  and 
a  few  of  the  gamma;  a  silver  tube  re- 
moves nearly  all  of  the  beta  rays  and 
the  softer  gamma  rays;  a  millimeter 
of  platinum  removes  all  of  the  beta 
and  a  large  percentage  of  the  softer 
gamma  rays.  These  filters  are  not 
the  only  ones  that  can  be  used,  but 
they  are  the  most  practical  ones,  and 
handle  all  types  of  skin  lesions. 

The  conditions  illustrating  the  use 
are   lupus,  vernal  catarrh,   new  and 
small  lesions,  such  as  moles,  papillo- 
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mata,  or  rodent  ulcers.    The  ingeni- 
ous   use    of    adhesive,    paraffin  and 
modeling  compound  and  other  devices 
add  to  the  adaptability  of  the  emana- 
tion needles.    The  numerous  methods 
to   accomplish    the    most  crossfiring 
protection  are   interesting  and  skill- 
ful.   Sterilization  is  by  boiling.  Cav- 
ernous    angiomas     and  metastatic 
melanomas  may  require  the  embed- 
ding of  needles,  which  become  ency- 
sted and  cause  no  harm,  or  slough  out 
if  the  surface  is  infected.    E.  W.  R. 
The   Rentgenographic   Study  of  the 
Accessory    Sinuses,    With  Special 
Reference  to  the   New  Technique 
for  the  Examination  of  the  Sphenoid 
Sinuses.   George  E.  Pfahler,  Phila- 
delphia.  Annals  of  Otol.  Rhin.  and 
Laryng.,  p.  380. 

lUE  to  the  fact  that  the  sinuses  con- 
tain air,  the  roentgen  examination 
is  very  satisfactory.  Size,  outline, 
position,  and  the  condition  of  the 
walls  and  the  septa  can  be  demon- 
strated. Exudate  can  be  determined, 
but  pus,  mucus  and  blood  cast  the 
same  shadows.  Bone  changes  are 
demonstrable.  By  comparison  with 
the  corresponding  side,  differences  are 
noted.  The  normal  must  be  kept  in 
mind  if  both  sides  are  affected.  A 
poor  plate  may  appear  abnormal.  If 
all  sinuses  are  abnormal,  the  detail 
of  the  skull  must  be  used  for  compari- 
son. Absence  of  sinuses  will  appear 
differently  than  sinuses  opaque  from 
disease.  There  is  no  better  way  to 
determine  the  condition  of  the  eth- 
moids  To  the  rhinologist  the  great 
advantage  is  to  locate  the  exact  size, 
the  septa,  and  the  exudate. 

Tumors  of  the  sinus  are  either  pri- 
mary or  secondary.  If  primary,  they 
are  usually  sarcoma.  In  addition  to 
exudate,  there  is  always  a  destruc- 
tion or  expansion  of  the  walls  of  the 
sinus. 

All  the  sinuses  should  be  examined. 
Three  antero-posterior  views  are  ob- 
tained with  the  patient  lying  down. 
The  first  view  is  made  by  directing 
the  vertical  ray  at  an  angle  of  35  de- 
grees with  the  plane  of  the  gabella 
and  the  external  auditory  meatus.  The 
second  passes  through  a  line  con- 
necting the  external  auditory  meatus 
and  the  external  canthus.  The  third 
view  is  taken  with  the  central  ray 
passing  immediately  below  the  level 
of  the  mastoid  process  and  directed 
toward  the  maxillary  sinuses.  These 
views  show  best  the  frontals,  sphen- 
oids, ethmoids,  and  maxillary  sinuses. 
Lateral  views  are  also  made,  either 


flat  or  stereoscopic.  It  is  important 
to  get  the  depth  and  thickness  of  the 
frontals. 

Dissatisfaction  has  been  expressed 
with  the  ordinary  methods  for  demon- 
strating the  sphenoids.  To  obviate 
this  a  new  method  has  been  devised. 
Films  are  placed  in  the  mouth,  back- 
ward against  the  pharynx.  Only  the 
outlines  of  the  sphenoid  sinuses  are 
obtained;  all  extraneous  shadows  are 
avoided.  The  films  must  be  cut  to 
fit  the  mouth  and  pharynx,  about  2 
by  3  inches,  square  at  one  end  and 
curved  on  the  side  fitting  the  pharynx. 
To  obviate  secondary  radiation  and 
hard  rays,  double  screens  and  metal 
beneath  the  film  are  used.  A  special 
carrier  has  been  devised  to  make  this 
posible.  The  patient  sits  with  the  chin 
on  the  head-rest.  The  target  distance 
to  the  top  of  the  head  is  18  inches. 
A  3-inch  cylinder  is  used,  a  4-inch 
spark  gap,  and  an  exposure  of  8  sec- 
onds, with  30  milliamperes. 

The  roentgenogram  produced  dem- 
onstrates the  outline  and  size  of  the 
sphenoid  sinuses  side  by  side,  the 
septa,  and  exudate  if  present.  The 
ethmoids  may  be  seen  also.  This 
technique  in  conjunction  with  the 
antero-posterior  positions  gives  ac- 
curate and  satisfactory  evidence  of 
the  sphenoids.  E.  W.  R. 

Further  Report  on  the  Use  of  Radium, 
the  X-Ray  and  Other  Nonsurgical 
Measures,  Combined  With  Opera- 
tions About  the  Head  and  Neck. 
Joseph  C.   Beck,   Chicago.  Annals 
of  Otol,  Rhin.  and  Laryng.,  June, 
1921,  p.  425. 
gINCE  1904  several  papers  have  been 
presented  on  the  same  general  sub- 
ject and  the  same  treatment  with  uni- 
formly poor  results.     The  following 
list  of  pathologic  conditions  about  the 
head  and  neck  are  carefully  reported 
case  by  case,  numbering  in  all  sixty- 
two.    They  are: 

1.  Carcinoma,       14.  Cystoma 
epithelioma,      15.  Epulis 
adenocarcinoma^.  Osteoma 

2.  Sarcoma  17.  Verruca 

3.  Endothelioma   18.  Rhinophima 

4.  Papilloma        19.  Leukoplakia 

5.  Angioma  20.  Paraphinoma 

6.  Lymphangioma21.  Syphiloma 

7.  Fibromyxoma  22.  Keloid 

8.  Neuroma  23.  Tuberculoma 

9.  Chloroma         24.  Exostosis  and 

10.  Fibroma  osteitis 

11.  Adenoma  25.  Hematoma 

12.  Lymphoma  26.  Abscess 

13.  Lipoma 
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The  forms  of  treatment  employed 
were: 

1.  Surgical. 

3.  Radium  (surface  and  deep). 

2.  X-ray  (surface  and  deep). 

4.  Surgical  diathermia. 

5.  Cautery. 

6.  Lysins  and  chemotherapy. 

Conclusions 

Comparing  his  cases  before  radium 
and  x-ray  treatment  were  in  vogue, 
there  was  a  higher  percent  of  cures. 

In  order  to  determine  the  toxemia 
in  the  blood  following  the  radiation  of 
malignant  disease,  certain  investiga- 
tions are  being  made.  There  is  a  dif- 
ference between  this  intoxication  and 
that  produced  by  the  rays  acting  on 
normal  tissue. 

The  earliest  posible  diagnosis  of! 
malignant  disease  with  thorough  early 
operation,  without  x-ray  or  radium 
treatment  either  before  or  after  oper- 
ation, would  be  to  the  best  interest 
of  the  patient. 

The  greatness  of  x-ray  and  radium 
in  the  possibility  of  curing  malig- 
nancy is  recognized,  but  it  has  not 
been  demonstrated  by  sixteen  years 
of  experience.  However,  the  effort  to 
cure  malignancy  by  these  means  will 
go  on. 

Following  up  and  reporting  cases  is 
of  the  most  importance. 

In  nonmalignant  conditions  every 
effort  should  be  made  to  determine 
the  value  of  x-ray  and  radium,  be- 
cause there  is  much  to  gain  and  noth- 
ing to  lose. 

There  is  no  question  but  that  radium 
is  the  method  of  choice  in  treating 
angiomata.  In  eighteen  cases  results 
were  uniformly  good. 

E.  W.  R. 


Radium  Plugs  for  the  Dissolution  of 
Orbital  Gliomatous  Masses  De- 
veloping After  Excision  of  the 
Globe.  Burton  Chance,  Philadel- 
phia. Amer.  Jr.  Ophthalmology, 
September,  1921. 

■yHIS  case  was  reported  in  June, 
1921,  and  is  still  alive.  In  a  con- 
dition apparently  hopeless  the  eye- 
balls were  excised  in  November,  1920. 
Following  the  removal  of  a  gliomatous 
mass  there  was  a  recurrence  of  the 
malignancy.  In  the  recurrent  mass 
tubes  of  radium  encased  in  non-cor- 
risive  steel  were  buried.  Each  con- 
tained 10  mg.  of  radium  sulphate.  In 
the  left  orbit  he  inserted  nine  of  these 
tubes,  in  the  right  five  small  tubes 


and  one  large.  These  were  left  in  for 
twenty  hours. 

Radium  emanations  were  not  used, 
as  they  have  been  found  uncertain  in 
action.  The  radium  salt  permits  the 
entire  radiant  effect  when  buried.  If 
applied  to  the  outside,  one-half  of  the 
effects  are  lost. 

There  is  no  personal  knowledge  of 
recoveries  from  this  condition,  but 
this  patient,  only  four  years  of  age, 
is  alive  and  apparently  well,  without 
signs  of  recurrence. 

E.  W.  R. 


The  Radium  Treatment  of  Goiter.  D. 

T.   Quigley,   Omaha.    The  Medical 

Herald,  Sept.  1921,  p.  225. 
■yHE  following  group  of  cases  have 
gone  over  a  year  since  receieving 
treatment: 
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..The  table  is  self-explanatory.  The 
results  were  prompt  and  decisive. 
There  was  no  shock  or  risk  of  opera- 
tion. Primary  ligation  should  be 
dispensed  with  in  favor  of  radium 
treatment.  Na  patient  with  simple  or 
toxic  goiter  should  be  submitted  to 
operation  without  first  being  given 
the  benefit  of  radium  treatment. 


Radium-X-Ray  Therapy  of  Carcinoma 
Uteri  and  Uterus  Bleeding.  Frank 
S.  Bissell,  Minneapolis,  Minnesota 
Medicine,  June,  1921. 
J^adium  and  roentgent  ray  have  been 
accepted  in  the  treatment  of  ma- 
lignancy. Surgeons  now  often  advise 
substitution  of  it  for  operation.  Even 
the  best  operators  show  a  high  oper- 
ative mortality  rate.  The  most  care- 
ful statistics  give  a  clinical  cure  of 
but  3  to  10  per  cent,  of  all  cases  pre- 
senting themselves,  a  high  immediate 
mortality,  and  so  many  disagreeable 
sequelae  that  there  is  but  little  to 
justify  its  continued  employment. 

In  radiation  therapy  all  cases  can 
be  treated;  there  is  no  operative  mor- 
tality. The  local  disease  can  be  eradi- 
cated and  the  metastases  attacked. 
Statistics  cannot  be  safely  quoted  be- 
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cause  the  use  has  been  too  recent  and 
the  technique  changing.  Yet  the  liter- 
ature is  full  of  cures  reported,  relief 
obtained.  The  future  is  promising  for 
improvement. 

The  inoperable  •  and  hopeless  cases 
are  improved  without  discomfort  or 
shock.  Bleeding  and  foul  discharges 
cease.  There  is  assured  a  period  of 
improvement,  and  in  the  end  a  shorter 
and  less  painful  death. 

The  combined  surgical  and  radia- 
tion therapy  has  been  generally  fol- 
lowed. Time  will  tell  the  value  of  it. 
Preoperative  radium  combined  with 
roentgen  therapy  should  be  used  in 
many  more  cases.  This  destroys  and 
inhibits  the  cell  activity.  Operative 
wounds  may  be  used  at  times  for  plac- 
ing radium  nearer  the  cancer  source. 

An  operator  should  not  touch  a  case 
unless  he  can  remove  all  of  the  can- 
cer mass.  Fulgerating  a  mass  to  de- 
stroy a  part  of  it  accomplishes  no 
purpose.  Radium  will  do  as  much. 
Case  reports  show  bad  effects  from 
combined  surgical  and  radiation  ther- 
apy. 

Also,  some  reports  show  excellent 
results  from  radium  and  x-ray  com- 
bined. 

Microscopic  studies  show  the  action 
of  radiation  to  be  due  to  the  inhibi- 
tion of  cell  proliferation.  The  func- 
tion of  cell  reproduction  ceases  and 
round  cell  infiltration  follows,  re- 
placed in  time  by  dense  scar  tissue. 
Nests  of  typical  cancer  cells  may  re- 
main included  in  the  sclerotic  tissue 
and  under  proper  conditions  again  be- 
come active.  To  combat  this  danger 
of  recurrence,  six  months  of  active 
treatment  and  a  period  of  rest  should 
be  followed  again  by  intensive  treat- 
ment. 

The  word  cure  for  cancer  of  the 
cervix  should  not  be  used.  Sympto- 
matic cure  is  more  applicable.  Suffi- 
cient time  has  not  elapsed. 

Statistics  accumulating  are  encour- 
aging. Scherer  and  Keley  have 
treated  218  cases  with  x-ray  and  ra- 
dium, and  they  estimate  10.5  per  cent, 
greater  success  than  in  operation. 

Bumm  reports  108  cases,  five  in- 
operable, and  recurrences  to  date  of 
but  15  cases.  Doderlein  reported 
symptomatic  cures  in  31  out  of  153 
cases.  Twelve  of  these  had  been  classi- 
fied as  inoperable. 

There  is  much  justification  for  sub- 
stituting radiation  therapy  for  sur- 
gery, but  the  roentgenologist  is  loath 
to  assume  the  responsibility  alone. 
But  he  insists  that  in  all  cases  in 


which  both  are  used,  intelligent  radia- 
tio  ntherapy  be  followed. 

Conclusions 

Combined  radium  and  x-ray  therapy 
is  the  treatment  of  choice  in  all  cases 
of  cancer  of  the  cervix. 

In  early  cases,  conservative  surgery 
followed  by  radiation  is  justifiable, 
but  probably  the  latter  alone  will  prove 
equally  efficient. 

In  carcinoma  of  the  fundus  surgical 
results  have  been  so  good  that  these 
cases  should  all  be  submitted  to  op- 
eration. As  in  all  other  cancer  cases, 
however,  the  patient  should  be  given 
the  added  benefit  of  post-operative 
radiation. 

Radiation  should  be  accepted  as  a 
specific  in  the  menorrhagia  due  to 
myoma  or  fibrosis  or  those  of  un- 
known etiology. 

E.  W.  R. 

Linitis  Plastica.    E.  P.  Palmer,  W.  W. 
Watkins  and  H.  P.  Mills,  Phoenix, 
Arizona    Surgery,    Gynecology  & 
Obstetrics,  September,  1921. 
|^INITIS  Plastica  under  many  names 
has  been  known  since  1854,  when 
Brinton  first  studied  it.    It  affects  any 
part   of    the    intestines,    chiefly  the 
stomach.    There  is  a  thickening  of  all 
the  walls,  but  mainly  the  submucous 
connective  tissue,  with  atrophy  of  the 
mucous  membrane.    Slow  stenosis  oc- 
curs in  the  stomach,  with  the  most 
marked  change   at   the   pylorus.  A 
tumor  in  the  epigastric  region  with 
symptoms  of  food  stagnation  and  the 
absence  of  pain,  hemorrhage  and  early 
vomiting,    characterize    clinically  the 
disease. 

There  are  two  forms,  localized  and 
diffuse.  It  is  also  classified  as  benign 
or  malignant.  Morrison  states  that 
50  per  cent,  of  the  cases  are  malig- 
nant. It  occurs  in  adults  only  be- 
tween forty  and  sixty  years,  and 
about  twice  as  often  in  men  as  women. 

The  histopathology  is  that  of  scler- 
osis, and  in  all  probability  it  is  malig- 
nant, although  there  is  much  dispute 
concerning  this  point. 

Linitis  plastica  resembles  scirrhous 
carcinoma  and  chirrotic  syphilis  of  the 
stomach,  and  frequently  has  been  mis- 
taken for  both.  In  linitis  plastica  the 
onset  is  slower  and  the  symptoms  less 
severe;  in  fact,  there  are  few  until 
stagnation  occurs.  Carcinoma  is  more 
rapid  and  severe  in  its  course.  Pain, 
vomiting  and  hemorrhage  are  usually 
greater. 

Syphilis  occurs  in  younger  patients, 
and  a  history  or  the  Wassermann  help 
to  differentiate  it. 
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The  roentgen  examination  offers  the 
best  means  of  recognizing  the  lesion, 
although  it  may  be  difficult  to  exclude 
carcinoma  or  syphilis. 

The  roentgen  ray  characteristics 
are  those  of  a  filling  defect  with  a 
relatively  smooth  inner  margin  and 
with  peristalsis  absent  from  the  area 
involved.  The  pylorus  may  be  either 
gaping  or  obstructed.  On  the  fluoros- 
copic screen  the  stomach  is  small  and 
drawn  upward.  It  lacks  expansibility. 
Early  obstruction  may  occur  in  which 
the  stomach  becomes  dilated.  It  may 
take  the  microscopic  examination  to 
tell  the  real  pathology. 

The  treatment  is  surgical  only. 
Gastrectomy  is  advisable  and  has 
given  satisfactory  results. 

E.  W.  R. 


The  Crystalline  Lens.  Drs.  Cohen  and 
Levin.     Ophthalmic   Literature,  p. 
146,  June,  1921. 
TWENTY-FOUR  cases  on  radium 
treatment  of  cataracts  are  reported. 
Only  the  gamma  rays  were  utilized, 
all  the  others  being  filtered  off.  Brass, 
photographic  paper  and  guaze  were 
used  for  filters.     The  radium  came 
within  two  centimeters  of  the  eyelid. 
The    application    lasted    about  two 
hours. 

The  authors  conclude  that  (1)  the 
application  of  radium  to  the  eye  is 
harmless;  (2)  the  opacity  of  the  lens 
improves;  (3)  treatment  by  radium  in 
nowise  interferes  with  subsequent  sur- 
gical treatment  if  necessary;  (4)  it  is 
desirable  to  submit  a  large  number  of 
early  cataracts  to  radium  treatment. 

E.  W.  R. 


Fractures  of  Transverse  Processes  of 
the  Lumbar  Vertebrae.    George  F. 
Davis,  Chicago  Surgery,  Gynecology 
and  Obstetrics,  p.  272,  Sept.,  1921. 
pRACTURES  of  the  transverse  pro- 
cesses are  frequently  overlooked. 
With  the  improvement  in  x-ray  tech- 
nique, with  the  aid  of  dupletized  films, 
intensifying  screens  and   the  Bucky 
diaphragm,  many  cases   of  sprained 
back  are  found  to  be  due  to  fracture 
of  the  transverse  processes. 

Study  of  the  embryology  and  the 
anatomy  clear  up  many  points  in  the 
etiology.  Ossifying  centers  help  to 
determine  the  lines  of  fracture  in  the 
young.  Practically  all  of  them  oc- 
cur from  direct  violence  and  are  due 
to  the  broad  attachment  of  the  power- 
ful muscle,  the  quadratus  lumborum. 
in  the  majority  of  the  cases  reported 


the  age  was  past  thirty-five  and  the 
etiology  was  due  almost  entirely  to 
the  pull  of  the  quadratus  upon  a  fixed 
spine,  pelvis  and  ribs. 
;Backache  is  the  chief  symptom.  This 
is  persistent,  and  relieved  only  by 
complete  relaxation  in  bed.  The  dis- 
ability may  be  removed  in  two  or 
three  weeks,  but  it  usually  continues 
a  long  time.  Besides,  pain,  muscular 
rigidity  and  localized  tenderness  are 
present. 

The  x-ray  examination  may  show  a 
linear  fracture  with  the  fragment  in 
good  position.  Gross  displacement 
even  of  ribs  may  occur.  Especially 
may  a  lumbar  rib  be  found  loose. 
Osteoarthritis  is  common.  X-ray  will 
of  course  show  the  fracture.  Many 
were  overlooked  before  its  use  and 
refinement  of  its  use. 

Conclusions 

Indirect  violence  plays  the  most 
important  role  in  fractures.  The  oc- 
currence is  noted  in  patients  of  ad- 
vanced years,  beyond  the  time  when 
ossific  centers  play  a  role.  The  con- 
dition is  often  associated  with  osteo- 
arthritis. 

E.  W.  R. 


Bone  Atrophy:  An  Experimental  and 
Clinical  Study  of  the  Changes  in 
Bone  Which  Result  From  Non-Use. 
N.  A.  Allison  and  Barney  Brooks, 
St.  Louis  Surgery,  Gynecology  and 
Obstetrics,  Sept.,  1921,  p.  250. 
•yHE  exact  nature  of  bone  changes 
due  to  non-use  is  not  fully  known. 
Paralysis,    inflammation    and  injury 
causing  non  use  bring  about  fragility 
and  more  permeability  to  the  roent- 
gen ray.    It  has  been  thought  that 
certain  trophic  changes  or  inflamma- 
tion caused  these  changes.    The  as- 
sumption is  that  non-use  accounts  for 
most  of  the  change,  and  that  it  is  the 
architecture    of    the    bone    that  is 
changed  rather  than  the  tissue  itself. 
Bone  should  be  looked  upon  as  con- 
nective tissue  in  which  is  laid  down 
an  intracellular  matrix.    The  physical 
qualities  are  due  to  the  matrix  alone. 
Non-use  will  slow  down  the  process 
of  bone  growth  in  the  young,  but  will 
not  cause  it  to  cease  altogether.  The 
difference    between    normal  growing 
bone  and  bone  changed  by  non-use 
has  not  been  established. 

Bone  regeneration  is  a  process 
which  must  be  considered  independ- 
ently of  bone  growth. 

This  experimental  study  was  car- 
ried out  to  determine  the  effect  of 
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non-use  of  bones  as  it  concerns: 

1.  X-ray  photographs. 

2.  Gross  and  microscopic  anatomy. 

3.  Chemical  composition. 

4.  Breaking  strength. 

5.  Growth,  and 

6.  Regeneration. 

It  was  found  that  the  changes  in 
the  bones  of  dogs  were  identical  with 
the  changes  in  human  bones. 

In  these  experiments  in  which  non- 
use  was  produced  by  nerve  paralysis, 
injury  to  joints  and  simple  fixation, 
the  changes  in  the  bones  were  the 
same.  The  degree  of  atrophy  was  in 
direct  proportion  to  the  time  of  non- 
use.  The  rapidity  of  atrophy  was  the 
same  for   simple  fixation   as   for  a 


nerve  injury  or  injury  to  the  joints. 
There  is  no  assumption  that  any  dis- 
ease plays  a  part  other  than  from  non- 
use.  In  a  patient  with  ischemic  paraly- 
sis of  a  leg  there  was  no  evident 
atrophy  after  a  period  of  four  months. 

Bone  absorption  is  an  active  process 
and  the  circulation  of  the  blood  is 
necessary  to  its  progress.  The  tis- 
sue characteristics  do  not  change 
with  atrophy.  Only  the  amount  of 
bone  present  changes.  This  affects 
the  size,  shape,  thickness,  length, 
weight,  and  accounts  for  the  changes 
in  gross  anatomy,  x-ray  photographs, 
breaking  strength,  and  chemical  com- 
position. 

E.  W.  ROWE. 
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Radium  in  the  Treatment  of  Epithelioma  of  the  Lip 

Douglas  Quick,  M.  D. 

Memorial  Hospital 
New  York  City,  N.  Y. 


THERE  is  probably  no  field  in 
which  the  possibilities  of 
radium  therapy  are  more  impor- 
tant than  in  epithelioma  of  the 
lip.  Of  all  the  epidermoid  car- 
cinomas it  occupies  at  once  the 
most  conspicuous  and  accessible 
location.  It  is,  comparatively, 
very  frequent  in  occurrence.  Very 
early  in  its  course  it  causes  sub- 
jective symptoms  and  leads  the 
patient  to  seek  advice.  Of  all 
forms  of  cancer  it  offers  least  ex- 
cuse for  failure  to  make  a  cor- 
rect early  diagnosis.  So  strongly 
do  we  feel  about  this  that  I  will 
say  frankly  we  are,  in  most  in- 
stances, opposed  to  a  biopsy  as 
an  aid  to  diagnosis.  The  appear- 
ance is  quite  characteristic  to  any 
one  familiar  with  epithelioma. 
At  the  Memorial  Hospital  no  case 
is  referred  for  treatment  without 
the  opinion  of  the  combined  at- 
tending staff  or  a  number  of  its 
members.  YVe  therefore  feel  that 
the  clinical  diagnosis  is  ade- 
quately confirmed,  once  it  is  re- 
viewed by  a  number  of  men  all 
well  trained  in  the  diagnosis  of 
cancer.  While  we  favor  the  tak- 
ing of  tissue  for  examination,  as 
a  general  rule,  we  feel  that  most 
cases  of  lip  epithelioma  are  ex- 
ceptions, for  various  reasons. 
Many  cases  present  themselves 
at  a  stage  when  the  doing  of  a 


biopsy  would  mean  the  removal 
of  a  very  appreciable  percentage 
of  the  growth,  virtually  a  partial 
excision.  These  growths  are  sur- 
rounded by  a  zone  of  lympho- 
cytic infiltration  during  their 
early  stages  so  that  removal  of 
a  section  is  very  liable  to  inter- 
rupt this  and  open  wide  the  chan- 
nels of  dissemination.  The  pro- 
ceedure  is  distinctly  painful  for 
the  patient  unless  an  undue 
amount  of  monipalation  is  carried 
out  to  render  the  area  insentitive. 
The  removal  of  a  small  neoplastic 
nodule  from  the  surface  of  the 
more  advanced  lesion  is  of  course 
another  matter  and  can  do  no 
harm.  The  question  of  monipal- 
ation is  one  which  1  think  has  not 
received  proper  consideration. 
Since  this  is  one  of  the  lesions 
which  we  are  permitted  to  see  at 
an  early  stage,  more  frequently 
than  with  most  malignant  dis- 
eases, we  should  not  handicap 
our  favorable  opportunity  by  per- 
mitting several  men  to  squeeze 
and  massage  it  for  the  purpose  of 
satisfying  what  frequently  ap- 
pears to  be  idle  curiosity.  If  the 
disease  is  localized  to  begin  with 
it  has  little  chance  of  remaining 
so  after  the  usual  examination  in 
the  average  clinic. 

True  epithelioma  of  the  lip,  that 
is.  the  lesion  beginning  on  the 
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vermilion  b(  rdcr  of  the  lip.  is  al- 
ways epidermoid  or  spuamous 
cell  epithelioma. 

Basal  cell  epithelioma  may  in- 
volve the  lip,  bu't,  if  so.  it  is  al- 
ways by  extension  from  the  skin 
surface  beyond  the  mucocutane- 
ous junction:  this  should  not  be 
classified  as  true  epithelioma  of 
the  lip.  This  extension  occurs 
much  more  frequently  from  the 
skin  of  the  upper  lip  and.  as  is 
well  known,  squamous  cell  epithe- 
lioma primal')-  on  the  upper  lip  is 
relatively  rare. 

As  is  true  of  epidermoid  car- 
cin;  ma  elsew  here,  that  of  the  lip 
presents  two  distinct  typo,  the 


nodules:  the  base  is  but  slightly 
infiltrated,  giving  the  impression 
of  a  lesion  set  upon  the  lip  rather 
than  invading  it.  The  ulcer  may 
he  of  considerable  extent,  fre- 
quently covering  the  greater  part 
of  the  mucosa  of  the  lip  or  even 
appearing  as  isolated  islands  of 
ulceration.  Their  chief  character- 
istic  is  this  early  extension  at  the 
expense  of  the  muo  sa  with  deeper 
infiltration  only  in  the  later  stages. 
This  type  responds  readily  to  sur- 
face radiation.  Glandular  involve- 
ment is  rare  until  the  disease  has 
progressed  to  the  point  of  inva- 
sion of  the  deeper  structures  of 
the  lip. 


Figure  I. — Superficial  papillary  tyt>e  of  epithelioma  of 
the  lip  before  and  after  treatment  by  surface  radiation. 


superficial  papillary  and  the 
deeply  infiltrating  ones.  These 
present  in  their  early  stages 
marked  differences  both  histologi- 
cally and  clinically.  They  also 
offer  considerable  difference  from 
the  standpoint  of  prognosis.  The 
superficial  papillary  type  early  in 
the  disease  presents  an  ulcer  of 
varying-  size  frequently  covered 
by  a  crust  which  drops  off  and  re- 
forms periodically.  If  this  crust 
be  removed  carefully  the  surface 
•  f  the  ulcer  w  ill  be  found  covered 
by  small  characteristic  neoplastic 
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The  deeply  infiltrating  type  is 
characterized  by  a  relatively  small 
area  of  surface  ulceration  at  first. 
The  ulcer  is  always  deep  in  its  in- 
filtration with  raised  indurated 
edges  and  may  be  crateriform  in 
appearance  with  central  slough- 
ing. The  growth  progresses  by 
invasion  of  the  deeper  structures 
in  a  more  or  less  spherical  man- 
ner so  that  on  palpation  it  pre- 
sents a  w  ell  circumscribed  globu- 
lar tumor.  In  this  type  the  sur- 
face ulceration  gives  no  indica- 
tion of  the  extent  of  the  disease. 
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It  is  a  much  more  malignant 
growth  than  the  superficial  papil- 
lary type  and  is  often  more  diffi- 
cult to  influence  by  radiation.  Ex- 
tension to  the  cervical  nodes  is 
earlier  and  more  frequent. 

The  surgical  experience  with 
cancer  of  the  lip  has  been  rela- 
tively favorable  when  we  com- 
pare the  results  with  those  ob- 
tained in  epidermoid  carcinoma 
elsewhere.  EWing  (  1  )  quotes 
Fricke  as  placing  the  cures  at  60 
per  cent  and  Steiner  at  70  per 
cent  for  a  five-year  period.  He 
also  notes  that  surgical  experi- 
ence emphasizes  the  necessity  of 
a  bilateral  neck  dissection.  Rib- 
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twenty  or  95  per  cent  remained 
weil  live  years.  Of  twelve  cases 
showing  metastases  in  the  bodes 
only  six  or  50  per  cent  remained 
well  five  years.  In  a  series  of  516 
cases  operated  upon  Broders  (5) 
was  able  to  trace  306.  Of  the 
group  traced  182  i  r  59.5  per  cent 
were  living  and  Id')  or  92.8  per 
cent  ot  the  living  were  free  from 
disease.  The  average  duration  of 
tlie  post-operative  period  was  7.7o 
years.  One  hundred  and  live  pa- 
tients with  metastases  were  oper- 
ated upon  and  of  these  sixty-nine 
were  traced — twelve  were  living 
and  (  f  these  ten  were  free  from 
disease  for  periods  ranging  from 


Figure  II. — Papillary  type  of  epithelioma  of  the  lip  before  and  after  treat- 
ment by  surface  radiation. 


era}-  (J)  reports  ninety-six  opera- 
tive results,  with  two  deaths,  and 
so  apparently  cured  although  not 
all  of  these  have  passed  even  the 
three-year  period.  In  a  series  of 
200  cases  Dollinger  (3)  reports 
158  primaiw  lesions  in  which  op- 
eration gave  70.7  per  cent  free 
from  disease  for  three  years  and 

69.6  per  cent  for  five  years.  In  a 
report  of  thirty-three  cases  IMood- 
good    (4)    Eound    twenty-six  or 

78.7  per  cent  well  five  years.  In 
twenty-one  of  these  cases  no  me- 
tastases were  found  in  the  lymph 
nodes  removed  and  of  this  group 


3.29  to  11.73  years.  No  patient 
with  extension  to  the  deeper  cer- 
vical lymph  nodes  or  to  more  than 
one  group  of  nodes  was  known  to 
be  alive.  Von  Bonsdorff  (6) 
places  the  three-year  cures  at  80 
per  cent  and  has  made  the  further 
interesting  observation  that  °-0 
per  cent  of  recurrences  occur  be- 
fore the  end  of  the  third  year. 
The  difficulty  of  tracing  post- 
therapeutic  lip  cases  is  especially 
great  because  many  patients  can- 
not be  impressed  with  the  serious- 
ness of  their  condition  and  disap- 
pear  from   observation  immedi- 
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ately    the    lesion    or    wound  is 
healed.    For  this  reason  statistics 
are   only   approximately  correct 
and  it  would  be  by  no  means  fair 
to  classify  as  unfavorable  all  pa- 
tients who  failed  to  report  their 
condition  subsequently.  However, 
a  fair  approximation  would  seem 
to  place  the  results  as  about  70 
per  cent  clinically  free  from  dis- 
ease for  a  five-year  period. 

Such  results  would  be  excellent 
were  they  not  obtained  at  the  ex- 
pense of  such  sacrifice  of  tissue. 
It  is  true  that  the  radical  surgical 
proceedure,  with  a  seven-out-of- 
ten  chance  of  winning,  is  but  a 
slight  sacrifice  in  dealing  with  a 


stances,  especially  if  an  adequate 
operation  has  been  done.  The 
base  of  this  excision  is  upward 
w  hereas  the  broad  spreading  in- 
filtrating base  of  the  neoplasm  is 
downward.  When  we  consider 
the  two  types  of  Hp  epithelioma 
it  is  at  once  evident  that  the 
greater  amount  of  tissue  is  sacri- 
ficed in  dealing  with  the  less 
malignant  of  the  two  forms  and 
it  is  undoubtedly  the  hesitancy 
on  the  part  of  the  surgeon  to 
make  a  sufficient  sacrifice  in  many 
cases  that  accounts  for  so  many 
local  recurrences  in  the  scar.  To 
say  the  least,  the  method  is  both 
awkward  and  unscientific. 


Tig-tire  III. — Infiltrating 
after  treatment  by  surfa 

disease  which  is  so  fatal.  It  is 
also  true  that,  as  long  as  we  offer 
such  a  proceedure  as  the  final 
word,  the  average  layman  will 
hesitate  to  accept  it  until  his  best 
chance  is  lost.  While  it  is  no 
fault  of  surgery  that  he  hesitates 
it  is  nevertheless  human  nature. 

The  surgical  proceedure  itself 
is  open  to  criticism  on  two  points. 
In  dealing  with  the  primary 
growth  the  usual  method  is  the 
Y-shaped  excision.  While  this  is 
termed  a  deformity  of  no  conse- 
quence it  is  nevertheless  an  un- 
comfortable deformity  in  most  in- 


carcinoma  of  lip  before  and 
oe  radiation. 

In  dealing  with  the  cervical 
nodes  the  routine  bilateral  block 
dissection  is  followed  as  the  ortho- 
dox proceedure.  This  surgical 
viewpoint  has  been  forced  by  the 
fact  that  a  much  higher  death  rate 
ensues  once  metastases  have  be- 
come firmly  established  in  the 
glands.  Bloodgood's  report  of 
twenty  out  of  twenty-one  cases, 
in  which  no  metastases  were 
found  in  the  nodes  after  removal, 
remaining  well  five  years  is  in- 
deed strong  evidence  in  favor  of 
early  block  dissection  of  the  neck. 
Only  50  per  cent  of  his  cases  with 
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glandular  involvement  remained 
well  five  years.  Tn  Broder's  (5) 
statistics,  of  516  cases  operated 
upon,  the  regional  nodes  were  re- 
moved in  499  cases  or  87  per  cent. 
( )f  these,  glandular  metastases 
were  found  in  only  105  or  23.38 
per  cent.  In  other  words,  344  pa- 
tients or  76.6  per  cent — at  least 
nearly  that  number,  allowing  for 
some  failures  to  demonstrate  ex- 
istent metastases — were  operated 
upon  unnecessarily.  If  every  case 
with  cancer  of  the  lip  is  to  be  sub- 
jected to  such  a  blanket  rule  an 
appalling  number  of  unnecessary 
operations   must   be  undertaken. 


After  classifying  the  cases  in 
this  manner  would  it  not  be  pos- 
sible also  to  ascertain  whether 
the  death  rate  would  be  increased 
by  follow  ing  an  expectant  plan  of 
treatment  and  reserving  our  sur- 
gery until  a  definite  node  is  palp- 
able. It  is  true  that  the  co-oper- 
atinn  of  the  patient  is  necessary 
for  the  period  of  observation,  but 
I  believe  with  proper  instruction 
and  adequate  follow-up  through 
social  service  work  the  number  of 
losses  or  mistakes  can  be  reduced 
to  a  negligible  percentage.  Ac- 
cording to  Yon  BonsdorfT's  statis- 
tics, this  would  not  mean  frequent 


Figure  IV. — Infiltrating-  epithelioma  of  lip  before  and 
after  treatment  by  a  combination  of  surface  and  in- 
terstitial radiation. 


The  method  does  seem  unscien- 
tific. 

Would  it  not  be  better  to  at- 
tempt to  ascertain  whether  the 
death  rate  would  be  increased  by 
separating  those  cases  in  which 
metastases  are  most  liable  to  oc- 
cur from  those  in  which  they 
probably  will  not  occur.  We 
know  that  the  superficial  papillary 
type  of  growth  is  much  less  liable 
to  extend  to  the  nodes.  We  know 
also  that  age  and  rate  of  growth 
are  factors  of  consequence. 


examinations  for  the  remainder  of 
the  patient's  life. 

By  intelligent  co-operation  on 
the  part  of  the  patient  it  is  pos- 
sible to  palpate  the  involved  node 
in  the  average  neck  before  its 
capsule  is  perforated.  In  this 
stage  the  node  performs  a  con- 
servative function.  It  demon- 
strates the  direction  the  metas- 
tasizing is  taking  through  the 
lymphatic  channel  and  holds  the 
disease  in  check  until  it  can  be  in- 
telligently dealt  with.  Tt  has  been 
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my  experience  that  a  dissection  at 
this  time  reveals  usually  only  one 
or  two  nudes  involved.  It  is  rare 
that  a  chain  of  nodes  arc  found 
involved  until  late  in  the  disease. 
This  seems  true  of  all  cervical 
metastases  of  intraoral  epider- 
moid carcinoma.  The  mode  of 
dissemination  itself  is  a  factor  in 
favor  of  conservatism.  I  believe 
we  are  now  fairly  well  agreed 
th.it  cancer  cells  do  not  i^row 
along  the  lymphatic  channels  like 
a  vine  aloii^-  the  ground,  but  that 
extension  is  by  embolism. 

If  we  add  to  our  expectant  plan 
of  treatment  of  the  nodes  the  use 


tion  can  be  applied  from  three 
sides  and  For  this  we  employ  the 

method  previously  described  by 

the  late  Doctor  Janeway  (7).  It 
is  to  Doctor  Janeway  also  that 
we  owe  practically  all  of  our  pre- 
sent technique  in  the  treatment  of 
this  disease. 

\  mould  of  the  lesion  is  made 
of  dental  modelling  compound 
held  in  place  by  the  teeth,  and 
care  taken  that  it  fits  well  down 
into  the  bucco-gingival  groove 
inside  and  extends  well  beyond 
tlie  limits  of  the-  lesion  externally. 
This  mould  is  then  taken  to  the 
laboratory  where,  with  a  heated 


Figure  V. — Dental  model" '.n.^  compsund  appicators 
with  and  without  radium  tubes  sealed  in  place. 


of  the  physical  agents  as  well,  it 
seems  to  me  we  are  approaching 
the  problem  in  a  much  more  scien- 
tific manner. 

In  our  work  at  the  Memorial 
Hospital   we   have  therefore  di- 
vided the  treatment  of  epithelioma 
cf  the  lip  into  two  distinct  parts 
PART  I. 
Treatment  cf  the  Primary  Lesion. 

The  primary  growth  in  the  lip 
lends  itself  admirably  to  the  ap- 
plication of  radium  and  in  the 
treatment  of  this  part  of  the  dis- 
ease we  feel  very  strongly  that 
surgery  occupies  no  place.  The 
location  is  such  that  surface  radia- 


tool  or  gouge,  furrows  are  made 
in  it  into  which  filtered  tubes  of 
radium  are  placed.  These  tubes 
are  then  sealed  in  place  by  pour- 
ing over  the  surface  some  melted 
paraffiin.  For  filtration  we  em- 
plcy  tubes  of  0.5  mm.  silver  which 
removes  approximately  95  per 
cent  of  the  total  radiation.  These 
tubes  are  sunk  into  the  mould  to 
a  depth  of  4  mm.  in  order  to  give 
a  more  equal  distribution  of  radia- 
tion and  are  so  arranged  that  one 
tube  is  available  for  each  sq.  cm. 
of  surface  to  be  covered.  Care  is 
taken  that  the  tubes  extend  well 


Page  Six 


KPITHKI.IOM  \ 


OF  I  I  P — QUICK 


beyond  the  palpable  borders  of 
the  growth.  With  this  method  an 
excellent  cross-fire  is  obtained. 
The  rigid  mould  conforms  ac- 
curately to  the  contour  of  the 
lesion  and  since  it  is  made  to  tit 
between  the  teeth  it  must  remain 
exactly  in  place.  For  lesions  i  f 
ordinary  size  a  dosage  of  60  to 
65  mc.  hrs.  per  sq.  cm.  of  sur- 


every  case  of  lip  cancer.  For  the 
primary  papillary  type  of  growths 
and  for  many  of  the  deeply  in- 
filtrated ones  it  is  all  that  is  neces- 
sary. Usually  oik*  application  is 
sufficient  to  effect  a  complete 
regression  of  the  growth.  In  cer 
tain  deeply  infiltrating  recurrent 
growths  as  well  as  primary  lesions 
i  f  similar  type  it  is  necessary  to 


Figure    VI. — Shewing  tub 
emanation  and  the  trocar 
them  interstitially. 

face  is  employed,  but  if  it  is  very 
extensive  this  is  slightly  reduced 
because  of  the  curved  surface  and 
amount  of  additional  cross-fire. 
The  most  important  point  in  ap- 
plying radium  in  this  manner  is 
to  have  the  tubes  extend  well  be- 
yond the  limits  of  the  growth  in 
all  directions. 

This  method  of  radium  appli- 
cation is  employed  in  practically 


es  of  un  filter  ad  radium 
needle   used   for  burying 


supplement  this  surface  applica- 
tion by  burying  emanation  in  the 
substance  of  the  neoplasm.  For 
this  purp<  se  small  glass  capillary 
tubes  3  mm.  in  length  and  0.3  mm. 
in  diameter  containing  not  more 
than  1  mc.  of  radium  emanation 
are  inserted  interstitially  by 
means  of  fine  trocar  needles,  and 
left  in  situ.  The  use  of  1  per  cent 
novacaine  as  a  local  anaesthetic 
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renders  the  proceedure  painless 
and  simple.  Emanation  buried 
in  this  manner  decreases  in  value 
at  the  rate  of  approximately  15 
per  cent  per  day  so  that  a  very 
prolonged  radiation  is  effected. 
Since  the  capillary  tube  removes 
little  more  than  the  alpha  rays 
the  full  intensity  of  both  beta  and 
gamma  rays  is  obtained  in  the 
most  inaccessible  portion  of  the 
growth.  One  mc.  of  emanation 
gives  a  total  radiation  equivalent 


by  the  trauma  of  introducing  the 
needles,  much  more  remote. 
PART  II. 
Treatment  of  the  Cervical  Nodes. 

As  suggested  before  we  have 
taken  a  very  conservative  posi- 
tion in  the  treatment  of  the  cervi- 
cal nodes  and  as  time  goes  on  we 
feel  more  strongly  convinced  that 
this  has  been  advisable.  The  chief 
criticism  1  feel  we  should  make 
of  ourselves  is  that  in  the  earlier 
part  <>f  our  work  we  did  not  fol- 
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Figure  VII. — Pack  and  tray 
filtered  radium  externally 

to  about  132  mc.  hrs.  We  have 
had  no  ill  effects  from  the  small 
glass  capillary  tubes  as  foreign 
bodies,  but  I  believe  it  is  always 
wise  to  employ  surface  radiation 
first,  even  though  an  interstitial 
application  is  contemplated  from 
the  beginning.  The  external  radi- 
ation renders  the  possibility  of 
dissemination  of  malignant  cells, 


used  for  applying1  heavily 
over  the  neck. 

low  up  external  radiation  as  vigor- 
ously as  should  have  been  done. 
During  the  past  year  we  have 
endeavored  to  radiate  all  necks 
externally.  For  the  more  favor- 
able cases  we  have  used  radium, 
for  the  remainder  x-ray,  and  in 
some  a  combination  of  the  two 
agents.  In  those  cases  having  no 
palpable  nodes  this  has  been  with 
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1  lie  idea  of  stimulating  the  pro- 
tective defences  in  the  lymphatics 
and  destroying  minute  metastatic 
foci  at  a  time  when  they  are  of 
least  proportions.  In  cases  where 
palpable  nodes  have  already  ap- 
peared it  is  done  with  the  hope  of 
rendering  the  disease  in  this  loca- 
tion temporarily  less  malignant 
and  therefore  a  safer  operative 
risk.  A  considerable  series  of 
nodes  studied  microscopically  sug- 
gests that  this  has  been  accom- 
plished. I  wish  to  make  clear  in 
this  connection,  however,  that  by 
external  radiation  alone  we  do  not 
feel  we  have  ever  been  able  to 


not  remove  all  of  the  possible 
avenues  of  dissemination.  It  does, 
however,  remove  one  of  nature's 
chief  barriers,  frequently  at  a 
time  when  such  are  needed  most. 
Many  patients  arc  not  physically 
able  to  w  ithstand  ^uch  an  opera- 
tion, [f  extension  to  the  nodes 
be  embolic,  as  most  of  us  believe, 
then  it  is  quite  possible  that  a 
great  deal  of  needless  surgery, 
with  its  resultant  surgical  shock, 
may  be  carried  out  and  still  the 
one  small  dangerous  focus  left  un- 
noticed, but  probably  stimulated 
to  greater  activity.  In  cases  where 
no   cervical    nodes   are  palpable 


Fignre  VIII. — Microphotographs  of  four  cases  treated  by  external  radiation 
over  involved  cervical  nodes  and  followed  by  complete  surgical  cUsnection. 


destroy,  completely,  fully  devel- 
oped epidermoid  carcinoma  in  the 
cervical  nodes. 

We  feel  that  the  cervical  lym- 
phatics perform  a  conservative 
function,  representing  one  of  na- 
ture's barriers  to  the  disease,  and 
that  unless  definite  involvement 
is  noted  they  should  not  be  in- 
terfered with  surgically.  A  very 
considerable  percentage  of  cases 
does  not  develop  metastases  in  the 
neck  at  all  or  until  late  in  the 
course  of  the  disease.  This  is 
more  especially  true  in  elderly  pa- 
tients. The  routine  block  dissec- 
tion as  commonly  practiced,  does 


our  plan  has  been  to  apply  ex- 
ternal radiation  and  keep  the  pa- 
tient under  observation.  If  a 
palpable  node  which  is  clinically 
malignant  and  not  simply  inflam- 
matory, appears  we  then  do  a 
complete  dissection  of  that  side 
of  the  neck  under  local  anaes- 
thesia, removing  the  entire  chain 
of  nodes  and  burying  small  doses 
of  radium  emanation  well  dis- 
tributed in  weak  tubes  at  all  sus- 
picious points  where  the  lym- 
phatic channels  are  severed.  By 
burying  the  emanation  in  this 
manner  we  get  a  very  uniform 
radiation    throughout   the  entire 
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operative  field,  carried  over  a 
prolonged  period  and  without  ap- 
preciable gross  destruction  of  tis- 
sues. Healing  of  the  wound  is 
complete  before  .the  intensity  of 
the  radiation  becomes  apparent. 

In  cases  where  the  glandular 
mass  has  perforated  its  capsule 
and  is  extensively  invading  sur- 
rounding structures,  such  as  the 
sterno-mastoid  muscle  or  the  great 
vessels,  it  is  better  to  bury  radium 
emanation  uniformly  throughout 
the  mass,  in  the  same  manner  as 
previously  described,  and  close  the 
wound.  With  the  parts  exposed 
in  this  way  accurate  approxima- 
tion of  the  radium  can  be  made 


and  nature's  barriers  are  left  in- 
tact. The  metastatic  mass  thus 
left  intact  affords  a  support  for 
the  emanation  tubes  such  as  could 
not  be  obtained  in  any  other  man- 
ner. While  we  sometimes  see  re- 
markable clinical  results  follow 
the  surgical  removal  of  such 
masses,  still,  I  believe  that  these 
are  more  or  less  accidental  and 
that  as  a  whole  the  results  are 
very  unsatisfactory. 

I  should  like  to  emphasize  the 
doing  of  the  neck  dissection  under 
local  anaesthesia.  It  does  away 
with  the  danger  of  post-anaes- 
thetic pneumonia,  hemorrhage  is 


better  controlled,  more  careful 
work  can  be  done  and  many  pa- 
tients may  be  cared  for  in  this  way 
who  could  not  withstand  a  gen- 
eral anaesthetic. 

Statistics  of  Treated  Cases. 
During  the  past  four  and  a  half 
years  we  have  treated  at  the 
Memorial  Hospital  162  cases  of 
epithelioma  of  the  lip.  A  con- 
siderable percentage  were  recur- 
rent cases  and  many  of  these  were 
very  advanced.  1  am  convinced 
that  several  cases  would  have 
been  better  off  had  no  treatment 
been  given.  There  comes  a  period 
in  the  course  of  the  disease  when 
we  must  recognize  the  fact  it  is 


even  too  late  for  the  palliative 
use  of  physical  agents. 

In  this  series  of  162  cases, 
ninety-two  were  primary  with- 
out demonstrable  cervical  nodes, 
eleven  were  primary  with  nodes, 
and  fifty-nine  were  recurrent. 

Of  the  recurrent  cases  sixteen 
were  recurrent  in  the  nodes  only, 
twenty-six  at  the  local  site  only, 
and  seventeen  both  locally  and  in 
the  regional  nodes. 

Of  the  entire  series  115  cases 
have  been  traced  to  date  and 
forty-seven  untraced.  We  have 
found  it  very  difficult  to  trace 
many  of  our  earlier  cases  because 
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once  free  from  evidence  of  the 
disease  many  patients  feel  they 
are  then  brought  back  only  to 
satisfy  the  curiosity  of  the  physi- 
cian. More  recently  we  have  made 
a  point  to  instruct  the  patient,  or 
a  responsible  relative,  in  the 
gravity  of  the  condition  and  this, 
together  with  a  careful  follow-up 
through  our  social  service  depart- 
ment, has  been  productive  of 
much  better  results.  While  we 
ordinarily  classify  all  untraced 
cases  as  having  been  victims  of 
the  disease,  I  do  not  feel  that  it 
is  fair  to  extend  this  to  the  lip 
cases,  altogether.  Some  of  the 
trouble  here  is  due  to  indifference 
on  the  part  of  earlier  cases. 

Of  the  115  cases  traced,  80  or 
69.5  per  cent  are  now  free  from 
disease.  Of  these  sixteen  are  over 
three  years  duration  and  four  over 
four  years.  The  average  period 
of  freedom  from  clinical  evidence 
of  the  disease  is  eighteen  months. 

Twenty-seven  cases  are  known 
to  have  died  and  eight  more  are 
steadily  becoming  worse.  In  all. 
twenty-two  neck  dissections  have 
been  done  following  the  plan  pre- 
viously outlined.  Fifteen  are  now 
clinically  free  from  disease  for 
periods  ranging  from  four  months 
to  four,  years,  the  average  being 
eighteen  months  for  the  group. 
Six  cases  died  at  periods  of  four 
months  to  two  years  after  oper- 
ation ;  the  average  duration  of  life 
following  operation  being  fourteen 
months.  One  case  has  recently 
recurred  and  is  steadily  becoming 
worse. . 

Of  the  ninety-two  cases  pri- 
mary without  palpable  nodes  at 
the  time  of  admission  nine,  or  9.8 
percent,  developed  nodes  subse- 
quently. Of  these  eight,  or  90.2 
per  cent,  are  now.  following  com- 
bined radiation  and  surgical  dis- 
section, clinically  free  from  dis- 
ease for  periods  of  four  months 


to  over  four  years,  the  average 
period  being  nineteen  months. 
One  patient  died  of  recurrence 
nineteen  months  after  the  neck 
operation. 

Of  this  series  of  ninety-two 
cases  primary  without  palpable 
nodes  at  the  time  of  admission, 
sixty-seven  or  72.8  per  cent  are 
now  known  to  be  clinically  free 
from  disease.  Two  died  of  inter- 
current disease  and  another  died 
of  apoplexy,  although  at  that  time 
clinically  free  from  carcinoma. 
The  remainder  of  the  series  have 
been  untraced. 

Conclusions 

In  our  opinion  the  primary 
lesion  in  epithelioma  of  the  lip 
should  be  managed  entirely  by 
the  use  of  radium.  For  the  aver- 
age case  surface  radiation  is  suf- 
ficient while  in  a  few  of  the  more 
deeply  infiltrating  lesions  this 
surface  application  should  be  sup- 
plemented by  the  use  of  radium 
emanation  imbedded  interstitially. 
tially. 

The  cervical  nodes  should  be 
treated  conservatively.  External 
radiation  to  the  neck  is  indicated 
at  once  in  all  cases  admitted  for 
treatment.  Following  this,  cases 
without  palpable  nodes  should  be 
kept  under  observation  after  a 
sufficient  period  of  external  radi- 
ation. If  nodes  are  present  or  ap- 
pear subsequently,  a  complete 
unilateral  neck  dissection  under 
local  anaesthesia,  coupled  with  the 
use  of  radium  emanation  in  very 
weak  tubes  buried  throughout  the 
wound,  is  indicated.  Dissection 
of  the  opposite  side  may  be  done 
subsequently  if  indicated  by  the 
presence  of  nodes.  External  radi- 
ation following  operation  is  ad- 
visable in  the  majority  of  cases. 

While  the  time  factor  is  still 
too  short  to  permit  of  comparison 
with  surgical  statistics,  we  feel 
convinced  from  our  experience  in 
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this  group  of  unselected  cases  that 
radium  deserves  the  foremosl 
place  in  the  treatment  of  lip  can- 
cer. If  properly  applied  it  bids 
fair  to  produce  results  surpassing 
our  present  surgical  statistics. 
TJiese  results  can  be  obtained 
with  a  minimum  of  sacrifice  on 
the  part  of  the  patient.  Except 
in  the  event  of  a  neck  dissection, 
his  daily  work  need  not  be  ap- 
preciably interrupted.  The  re- 
sultant scar  is  in  most  instances 
scarcely  discernible.  By  the  con- 
servative treatment  of  cervical 
nodes  a  vast  amount  of  needless 
surgery  can  be  eliminated.  All 
of  this  tends  to  remove  doubt  and 
fear  from  the  mind  of  the  patient 
and  promises  to  bring  him  for  ad- 
vice and  treatment  at  an  earlier 
and  more  favorable  time  in  the 
course  of  his  disease. 
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DR.  GEORGE  E.  PFAHLER, 
Philadelphia:  I  have  been  very  much 
interested  in  this  subject  and  I  agree 
with  all  Dr.  Quick  has  said.  I  be- 
lieve it  is  a  safe  procedure  to  follow. 
During  the  past  ten  years  it  has  been 
my  practice  in  all  primary  lesions  in 
which  I  could  afford  to  lose  a  little 
tissue  of  the  lip  to  destroy  the  lesion 
thoroughly     and     distinctly  beyond 
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palpable  evidence  <>f  the  disease  by 
means  of  electro-coagulation  and  then 
apply  radiation  either  by  means  of 
x-ray  or  radium  and  then  follow  by 
x-ray  or  radium  treatment  of  the  sub- 
maxillary region.  Up  to  the  present 
time  every  patient,  so  far  as  I  have 
known  or  been  able  to  determine,  has 
gotten  well,  except  one  I  am  working 
on  now,  about  whom  I  am  a  little 
doubtful.  I  still  think  he  may  get 
well,  but  it  is  the  only  case  that  has 
made  me  doubt  the  procedure. 

One  other  point  regarding  the  sub- 
maxillary glands,  I  believe  thorough 
radiation  followed  by  operation  is  a 
very  satisfactory  procedure,  and  one  I 
have  followed  until  the  past  year. 
During  the  past  year  I  have  been 
treating  some  of  these  lymph  nodes 
by  introducing  radium  needles  into 
the  lymph  nodes.  In  that  way  we 
are  carrying  out  the  idea  that  Dr. 
Quick  has  expressed  of  walling  off  the 
lymphatics.  You  are  not  opening  up 
the  lymphatics  or  risking  an  exten- 
sion of  the  disease  by  opening  up  the 
lymphatics.  Time  will  prove  whether 
it  is  successful.  I  believe  it  will  be 
it"  we  use  enough  radiation  to  destroy 
tin'  disease. 

In  regard  to  the  primary  operation 
in  which  we  cannot  afford  to  lose  any 
more  lip — in  other  words,  when  the 
whole  or  even  half  of  the  lip  is  de- 
stroyed by  disease — in  those  cases  by 
very  careful  treatment  with  radium  we 
can  generally  save  what  lip  is  left. 
That  is  a  big  help.  In  the  smaller 
lesions  in  which  we  can  afford  to  lose 
a  small  part  of  the  lip,  I  believe  pre- 
liminary electro-coagulation  is  of 
value. 

Dr.  Quick  criticised  my  electro- 
coagulation in  Xew  York  before  the 
Academy  of  Medicine.  I  did  not  have 
a  chance  to  answer  him  then,  so  I  will 
now.  He  said  it  opened  the  lympha- 
tics: that  is  just  what  it  does  not  do. 
It  seals  off  the  lymphatics.  Let  a 
spouting  artery  come  up  before  you, 
put  on  the  high  frequency  current  and 
you  seal  it  off  immediately.  Then 
you  have  a  certain  reaction  following, 
which  shuts  off  all  those  blood  ves- 
sels. 

DR.  ALBERT  SOILAND,  Los 
Angeles,  Cal.:  I  want  to  compliment 
Dr.  Quick  on  presenting  one  of  the 
most  complete  papers  on  cancer  of 
the  lip  that  I  have  ever  had  the 
pleasure  of  listening  to. 

One  statement  in  his  paper  regard- 
ing the  sole  use  of  radium  in  treating 
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cancer  of  the  lip,  I  think  the  x-ray 
should  he  included  also,  because  be- 
fore the  days  of  radium  there  were 
thousands  of  cases  of  cancer  of  the 
lip  treated  and  many  successfully  with 
x-rays  alone. 

In  regard  to  the  lymph  nodes,  we 
have  had  several  cases  where,  after 
radiation  of  the  lip  had  destroyed  the 
visible  lesions,  radiation  of  the  nodes 
had  failed  to  reduce  them  in  size,  and 
we  sent  the  patients  to  the  surgeon. 
He  found  they  were  not  metastatic, 
and  that  surgical  removal  was  un- 
necessary. T  think  this  is  a  point 
which  Dr.  Quick  brought  out  and 
which  we  should  also  bear  in  mind. 

DR.  HENRY  SCHMITZ,  Chicago: 
The  paper  of  Dr.  Quick's  is  certainly 
very  comprehensive  and  one  of  the 
best  presentations  of  the  subject  I 
have  ever  heard.  It  teaches  us  two 
important  things.  In  the  first  place 
there  is  an  absolute  necessity  of 
studying  our  cancer  cases  in  order 
to  make  out  our  plan  of  treatment 
and  in  order  to  be  absolutely  sure  of 
the  prognosis  of  the  case.  In  the 
second  place,  it  teaches  us  that  we 
must  not  only  treat  the  local  lesion 
but  the  entire  locality  that  might  be 
involved.  It  is  not  necessary  that  it 
is  involved,  but  it  may  be  involved. 
We  are  often  confronted  by  the  ques- 
tion of  why  we  get  results  in  one 
cancer  case  and  not  in  another.  If 
we  group  our  cases  we  can  answer  this 
question  very  soon  and  Dr.  Quick 
has  done  this  very  beautifully.  We 
divide  our  cases  into,  first,  the  simple 
excision  cases;  in  the  second  group 
we  place  those  in  which  we  are  not 
sure  that  by  simple  removal  of  the 
growth"  we  would  remove  all  the  can- 
cer tissue:  in  the  third  group,  we 
place  those  cases  in  which  we  are  ab- 
solutely sure  that  it  would  be  impos- 
sible by  surgery  to  remove  all  the 
cancer.  Those  are  the  ones  that  have 
a  very  extensive  local  infiltration  and 
a  palpable  invasion  of  the  lymphatic 
glands.  In  the  fourth  group  we  place 
the  cases  which  are  absolutely  ob- 
scure, in  which  we  cannot  palpate  or 
recognize  the  cancer.  Tn  the  last 
group  are  the  recurrent  cases.  Sur- 
gery will  invariably  cure  cases  in  the 
first  class.  I  think  that  in  the  second 
class  surgery  will  cure  90  per  cent  of 
the  cases.  In  the  third  class,  of  course, 
none  at  all  are  cured.  These  are  the 
three  classes  that  can  be  successfully 
treated  with  x-ray  and  radium.  We 
can  never  successfully  treat  cases  in 
the  fourth  class.  In  the  first  three 
groups  we  can  absolutely  hope  for  rc- 
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suits,  as  Dr.  Quick  has  told  us.  We 
may  have  an  apparent  cure. 

The  second  point  that  Dr.  Quick 
brought  out,  which  was  very  impor- 
tant, was  to  the  effect  that  we  should 
never  overlook  treating  the  regional 
lymph  nodes.  Personally,  it  is  my  be- 
lief that  if  the  regional  lymph  nodes 
are  palpable  the  case  is  lost.  The  ef- 
fect of  radiation  or  excision  is  not  go- 
ing to  free  the  patient  from  cancer. 
It  is  my  opinion  that  when  the  glands 
are  found  to  contain  cancer  cells  they 
should  be  removed.  I  would  remove 
the  glands  in  every  case  of  cancer 
cither  by  radiation  or  the  knife.  If 
we  do  this  and  treat  the  disease,  we 
will  cure  the  patient. 

DR.  A.  F.  TYLER,  Omaha:  There 
are  four  points  that  I  think  I  would 
like  to  emphasize  in  connection  with 
Dr.  Quick's  paper.  The  first  was  we 
should  not  manipulate  cancer  of  the 
lip  or  cancer  of  any  part  of  the  body. 
I  have  been  so  impressed  with  this 
that  I  have  tried  in  teaching  students 
to  emphasize  that  above  every  other 
point.  The  second  thing  of  great  im- 
portance in  treating  cancer  of  the  lip 
or  any  cancer  is  to  treat  the  draining 
lymphatics,  as  Doctor  mentioned,  us- 
ing the  same  principle  as  the  surgeon 
has  followed  for  many  years.  The 
third  point  is  one  that  should  never 
be  forgotten,  that  is  giving  a  suffi- 
cient dosage.  I  have  followed  this 
rule  with  considerable  satisfaction, 
namely,  that  I  should  treat  the  local 
lesion  until  it  appeared  to  be  well  and 
then  give  it  just  as  much  more  treat- 
ment afterwards.  The  fourth  point  is 
to  follow  up  your  cases.  Do  not  be 
deceived  by  not  hearing  from  the  pa- 
tients, thinking  they  are  well,  because 
many  of  those  you  do  not  hear  about 
in  private  practice  are  those  who  have 
gone  to  other  doctors.  Dr.  Quick  has 
the  advantage  of  some  of  us  in  his 
follow-up  system,  but  any  of  us  can 
do  it  by  means  of  a  routine  system 
followed  up  by  the  stenographer. 

DR.  DOUGLAS  QUICK,  New  York 
City  (closing):  There  is  another 
thing  about  inserting  the  radium 
needles  or  tubes  from  the  outside  into 
the  lymph  nodes,  a  thing  that  has 
come  up  with  us  very  frequently.  You 
cannot  always  tell  just  where  to  put 
them.  Without  surgical  exposure  the 
extent  of  disease  cannot  be  deter- 
mined accurately.  New  growth  in  the 
nodes  is  apt  to  displace  the  great  ves- 
sels so  that  insertion  from  without  is 
a  dangerous  procedure.  We  have 
even  seen  an  extremely  calcified  caro- 
tid bulb  simulate  a  diseased  node. 

Page  Thirteen 


Diseases  of  the  Oesophagus 

P.  F.  Butler,  M.  D. 
Boston,  Mass. 


Anatomy 

FOR  the  proper  study  of  dis- 
eases of  the  oesophagus  a 
knowledge  of  the  anatomy  of  this 
organ  is  essential.  The  oesopha- 
gus is  a  musculo-membranous 
tube  which  extends  from  the 
pharynx  to  the  stomach.  It  be- 
gins about  five  inches  below  the 
incisor  teeth  and  is  about  ten 
inches  long  in  the  adult.  The 
cervical  portion  is  5  cm.  long  and 
the  abdominal  portion  about  2  cm. 
long.  Ftelow  the  diaphragm  it 
has  a  funnel-like  expansion  as  it 
enters  the  stomach.  There  are 
three  normal  narrowings  of  im- 
portance, one  at  its  beginning,  one 
where  r.he  left  bronchus  crosses 
it  and  another  where  it  passes 
through  the  diaphragm.  The  ca- 
pacity is  about  100  cc.  It  is  closely 
related  to  several  important  struc- 
tures ;  in  the  neck  the  trachea 
lies  just  in  front  of  it  and  the 
lobes  of  the  thyroid  gland,  espe- 
cially the  left,  are  adjacent  to  it  ; 
in  the  chest  the  left  brontehus 
crosses  it  just  below  the  bifurca- 
tion of  the  trachea,  and  the  des- 
cending aorta  is  in  close  relation 
for  some  distance.  There  are  two 
muscular  layers,  an  inner  one 
running  horizontally  around  it  and 
an  outer  one  running  longitudin- 
ally. The  circular  fibres  aid 
mostly  in  peristalsis.  The  sphinc- 
ter action  at  the  cardiac  end  is 
supposed  to  have  the  strength  to 
support  a  column  of  water  two 
thirds  the  height  of  the  oesopha- 
gus. A  bolus  of  food  normally 
passes  along  at  the  rate  of  about 
one  inch  per  second  and  fluids 
move  through  faster  than  solids. 
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It  is  poorly  supplied  with  lym- 
phatics and  has  no  digestive 
glands. 

Technique 

Technique  is  quite  important. 
The  oesophagus  is  best  studied 
by  watching  the  passage  through 
it  of  an  opaque  meal.  The  best 
meal  is  barium  sulphate  and  mu- 
cilage of  acacia,  three  parts  of  the 
former  to  one  of  the  latter,  stirred 
thoroughly  for  fifteen  minutes. 
Films  and  fluoroscope  are  both 
used.  For  the  upper  part  the 
antero-posterior  position  is  best, 
and  for  lower  portion  the  three- 
quarter  position,  with  right  side 
near  the  screen,  is  best.  The  en- 
tire tube  is  visualized  and  the 
normal  narrowings  and  peristaltic 
waves  noted.  A  distinct  pause  is 
seen  in  the  passage  of  the  opaque 
meal  at  the  entrance  through  the 
diaphragm. 

Choice  of  Methods 

There  are  two  generally  ac- 
cepted methods  of  examination, 
the  oesophagoscope  and  the  roent- 
gen ray.  The  former  calls  for 
special  skill  and  training  and  is 
dangerous  in  the  presence  of 
aneurism,  acute  inflammation  or 
extensive  new  growth.  The  roent- 
gen ray  offers  a  more  convenient, 
safer  and  more  accurate  method 
of  examination. 

Diseases 

The  best  classification  is  that 
of  Jackson ;  stenotic  and  non- 
stenotic.  The  stenotic  are  the 
acute  inflammatory,  neoplastic, 
spastic  and  compression  stenoses. 
The  non-stenotic  are  diverticula, 
diffuse  dilation,  paralysis,  inflam- 
mation  and   ulceration.     In  all 
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these  conditions  the  roentgen  ex- 
amination is  the  best  method  for 
study,  with  the  possible  exception 
of  ulceration  and  inflammation, 
and  in  both  these  diseases  the 
roentgen  ray  is  a  valuable  aid.  It 
is  my  purpose  in  this  short  article 
to  describe  the  more  common  of 
these  diseases. 

1.  Congenital  Malformations — 
In  these  the  oesophagus  is  usually 
seen  ending  in  a  blind  pouch. 
They  are  sometimes  connected  by 
a  fistula  with  the  trachea.  Both 
conditions  cause  death  early,  one 
by  starvation  and  the  other  by  in- 
halation pneumonia. 

2.  Inflammatory  Conditions — 
Caused  by  chemical  agents  or  in- 
fection. Chemical  lesions  are  us- 
ually in  the  upper  portion.  In- 
fection may  be  primary  in  the  wall 
(which  is  very  rare)  or  extend 
from  a  focus  outside.  The  amount 
of  obstruction  depends  upon  the 
severity  of  the  mechanical  injury, 
or  the  extent  of  the  inflammation. 
There  is  generally  dilatation  above 
the  stricture.  A  stricture  may 
come  on  early  or  late.  The  out- 
let is  always  at  the  dependent 
point.  Tuberculosis  ulcers  may 
occur  as  a  direct  extension  from 
a  process  outside  the  tube.  Syphi- 
litic ulcers  are  rare  but  may  oc- 
cur and  result  in  contractions  and 
obstruction.  Aneurysm  pressure 
and  foreign  bodies  are  other 
causes  of  ulcers.  Ulcers  are  local- 
ized by  the  barium  mixture  ad- 
hering to  them  as  it  passes  along 
the  oesophagus.  History  is  im- 
portant in  the  differential  diag- 
nosis. 

3.  Neoplastic — These  are  us- 
ually carcinomatous  and  gener- 
ally of  the  squamous  celled  type. 
Primary  carcinoma  of  the  oeso- 
phagus forms  about  7  per  cent  of 
all  carcinomata,  and  in  frequency 
of  occurrence  among  the  different 
organs  it  occupies  fourth  or  fifth 


place.  It  is  responsible  for  about 
three-quarters  of  all  the  stenoses 
of  the  oesophagus.  It  is  more 
common  in  males,  the  ratio  being 
about  7  to  1.  It  is  seen  most  often 
between  the  ages  of  55  and  65. 
It  is  usually  primary  in  the  oeso- 
phagus, although  it  may  be  sec- 
ondary. Metastases  may  occur 
but,  because  of  the  poor  lympha- 
tic supply  of  oesophagus  or  early 
death  of  patient,  they  are  not  often 
found.  It  is  usually  situated  at 
one  of  the  normal  narrowings,  and 
this  suggests  the  possibility  of 
continued  irritation  being  a  factor 
in  its  development.  It  is  most 
often  found  at  the  cardiac  end. 
Hemorrhage  is  not  a  common 
symptom,  either  by  mouth  or 
rectum.  Pain  is  not  a  common 
symptom.  History  is  important. 
Difficulty  in  swallowing  solids  is 
the  first  sign  noted.  Increased 
salivation  also  is  an  early  symp- 
tom. This  is  followed  by  rapid 
loss  of  weight  and  strength.  The 
roentgen  picture  is  quite  charac- 
teristic. The  obstructed  area  is 
seen  a^  a  ragged,  irregular  lumen, 
rigid  walled  and  with  only  a  mod- 
erate amount  of  dilatation  above. 
It  always  extends  higher  into  the 
oesophagus  than  the  plate  shows, 
and  this  infiltration  does  not  per- 
mit of  much  dilatation.  Perfora- 
tion is  not  uncommon  and  is  us- 
ually into  the  trachea  or  a 
bronchus.  It  is  inoperable  and 
death  ensues  in  a  few  months. 

4.  Spastic  Stenosis  —  Cardio- 
spasm. An  improper  name  for 
this  condition.  The  spasm  does 
not  occur  at  the  cardia  but  at  the 
diaphragmatic  opening  or  in  the 
retro-hepatic  region  of  oesopha- 
gus. It  is  generally  agreed  that 
there  is  no  sphincter  at  the  car- 
diac end.  Tt  begins  as  a  spasm  of 
the  lower  end  of  oesophagus  and 
is  believed  to  be  reflex.  If  the 
causative  factor  is  not  removed 
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and  the  spasm  persists  it  results 
in  hypertrophy  of  the  oesopha- 
geal musculature  at  its  lower  end, 
dilatation,  kinking,  tortuosity  and 
sometimes  marked  obstruction.  It 
is  most  often  seen  in  early  adult 
life  but  may  rarely  be  congenital. 
The  vomitus  shows  undigested 
food,  no  blood  or  gastric  elements 
and  long  retained  food.  It  is  more 
marked  with  cold  liquids  than 
with  hot.  The  plates  reveal  it  as 
a  blunt  or  conical  obstruction  at 
the  diaphragm  with  secondary 
dilatation  above  and  long  reten- 
tion of  barium.  The  walls  are 
perfectly  smooth  and  elastic.  It 
may  result  in  very  marked  dilata- 
tion and  tortuosity  of  the  entire 
oesophagus.  One  case  in  my 
series  retained  1500  cc.  of  fluid  for 
several  hours.  In  the  early  stages 
it  may  be  relieved  by  atropine. 

5.  Compression  stenosis  and 
displacements — These  may  be 
produced  by  aneurysm,  mediasti- 
nal tumors,  vertebral  disease,  car- 
diac enlargement  or  aortitis. 
Thorough  examination  with  the 
roentgen  ray  will  differentiate  all 
these  conditions. 

6.  Diverticula — These  are  of 
two  kinds,  dependent  on  the 
cause,  pressure  and  traction  de- 
verticula.  The  pressure  or  pul- 
sion type  is  due  to  increased  pres- 
sure within  the  tube  and  results 
in  a  hernia  of  the  wall.  Traction 
deverticula  are  due  to  distortion 
of  the  wall  from  outside  influence. 
The  latter  type  are  rare  and  us- 
ually cause  no  symptoms.  The 
pressure  type  usually  occurs  just 
below  the  junction  of  the  pharynx 
and  oesophagus,  and  are  generally 
on  the  posterior  wall,  where  the 
musculature  is  deficient.  When 
the  sac  is  filled  it  causes  pressure 
on  the  oesophageal  wall  and 
makes  swallowing-  difficult.  Tt  is 
seen  on  the  plates  as  a  distinct 
pouch,  more  or  less  olive  shaped. 
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with  its  opening  always  at  the 
top.  Often  a  fluid  level  may  be 
made  out.  In  the  act  of  swallow- 
ing, the  pouch  is  seen  to  contract 
and  eject  some  of  its  contents 
through  the  opening  at  the  top. 
They  vary  from  the  size  of  a  pea 
to  a  large  pear. 

Other  Conditions 

7.  Fistulae  of  the  oesophagus 
are  usually  due  to  carcinoma  but 
may  result  from  an  adjacent 
tuberculous  process  breaking 
through  or  from  a  destructive 
syphilitic  condition.  We  will 
show  such  a  tubercular  process 
connecting  the  upper  left  lobe  with 
the  oesophagus. 

Foreign  Bodies — If  not  opaque 
they  can  be  localized  by  their  in- 
terfering with  the  passage  of  the 
barium  mixture.  Very  often 
enough  barium  adheres  to  them  to 
outline  their  structure. 

Syphilis — Is  seen  in  two  forms, 
i  1  )  a  gummatous  condition  of 
the  sub-mucosa  and  degeneration 
with  ulcer,  scar  and  stenosis,  (2) 
a  diffuse  process  encircling  en- 
tire lumen  for  several  inches  with 
points  of  partial  stenosis.  Is  much 
similar  on  the  plate  to  carcinoma 
but  lacks  the  characteristics  of 
the  latter.  In  case  of  doubt  the 
therapeutic  test  is  the  best  means 
of  diagnosis.  We  shall  show  one 
proven  case. 

DR.  L.  T.  LEWALD.  New  York: 
I  am  very  much  interested  in  Dr. 
Butler's  paper.  There  are  three  points 
in  particular.  The  first  is  in  regard 
to  cardiospasm.  It  has  been  my  be- 
lief that  this  is  congenital.  He  men- 
tioned that.  We  have  seen  three 
cases  in  young  children  along  about 
eight  or  ten  years  of  age.  There  was 
so  much  dilatation  that  it  would  give 
you  the  impression  that  it  must  have 
existed  for  some  time  previous, 
though  the  symptoms  were  not  very 
evident  until  that  age,  eight  or  ten. 
I  was  very  much  interested  to  see 
his  case  of  syphilis  of  the  oesophagus. 
That  is  a  thing  I  have  been  looking 
for  but  1  have  not  had  an  opportunity 
to  have  a  proven  case.    We  have  one 
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case  under  observation  at  the  present 
time  which  may  be  syphilis  of  the 
oesophagus.  His  case  appears  to 
answer  all  tests  and  the  treatment 
seems  to  prove  it  an  authentic  case. 

DR.  G.  E.  RICHARDS,  Toronto, 
Canada:  I  enjoyed  this  paper  very 
much.  There  are  two  cases  I  would 
like  to  have  much  explanation  on.  I 
would  like  to  ask  Dr.  Butler  it  he 
would  explain  to  us  a  little  more  fully 
how  he  tells  that  he  has  proven  that 
all  the  spasm  is  in  the  lower  end  of 
the  oesophagus.  The  reason  I  ask  this 
is  because  it  has  been  my  belief  that 
the  whole  orifice  is  involved  in  these 
cases.  We  have  also  believed  that 
more  of  these  cases  are  reflex  spasms 
or  recurrent  spasms  than  has  some- 
times been  considered.  In  connection 
with  that  we  have  had  three  cases 
operated  on  for  duodenal  ulcer  and 
one  for  appendicitis  in  which  the 
cardiospasm  later  was  entirely  re- 
lie\red.  I  would  like  to  have  more 
information  on  that. 

The  syphilis  of  the  oesophagus  is 
exceptionally  interesting.  We  have 
one  case  which  gave  us  an  oppor- 
tunity of  observing  one  of  the  func- 
tions of  the  bronchus.  It  was  a  per- 
sistent bronchial  fistula  due  to  syphi- 
litic ulceration  in  which  we  found  the 
bismuth  in  both  bronchi.  I  had  that 
patient  standing  almost  on  his  head 
for  one-half  hour  to  observe  whether 
any  drainage  occurred  out  of  the 
bronchus.  At  the  end  of  one-half  hour 
no  drainage  occurred  and  yet  when 
wre  sent  him  back  to  bed  he  was  able 
to  empty  the  bronchus  by  the  natural 
effort  of  coughing. 

DR.,W.  H.  STEWART,  New  York: 
I  have  had  experience  with  quite  a 
number  of  cases  of  tracheo-oesopha- 
geal  fistulae,  some  of  the  patients  re- 
taining the  barium  or  bismuth  for  a 
considerable  length  of  time,  without 
any  undue  discomfort  or  harmful  de- 
velopments. 

We  have  recently  had  three  cases 
of  malignancy  of  the  oesophagus,  high 
up,  involving  the  epiglottis,  in  which 
there  was  not  a  perfect  closure  of  the 
epiglottis.  In  all  three  we  noted  a 
fistula  in  some  of  the  branches  of  the 
bronchi,  the  opaque  substance  being 
expectorated  in  each  case. 

DR.  HARRY  A.  BOWING,  Roch- 
ester, Minn.:  I  would  like  to  add  an- 
other group  of  cases  that  are  con- 
sidered inflammatory.  I  do  not  know 
how  many  we  have  collected.  These 
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are  the  cases  of  stenosis  following  the 
pernicious  vomiting  of  pregnancy. 
Just  how  it  happens  of  course  we  do 
not  know,  but  \w  feel  it  is  due  to  some 
break  in  the  mucous  membrane  of  the 
oesophagus  and  lower  lining  by  the 
gastric  juice,  and  later  infection,  but 
we  found  the  whole  oesophagus  much 
thickened  and  in  some  cases  it  was 
difficult  to  get  a  tine  silk  thread 
through.  We  are  able  after  a  while 
to  split  a  very  fine  thread  and  get  it 
through  and  later  we  are  able  to  pass 
a  fish  line  and  a  little  later  on  it  will 
be  dilated. 

DR.  GEORGE  C.  CH  EXE.  De- 
troit, Mich.;  I  would  like  to  say  one 
word.  Dr.  Stewart  has  had  a  great 
deal  of  experience  in  filling  the 
bronchiectasis,  which  would  lead  one 
to  think  there  is  no  danger  in  these 
cases.  I  want  to  report  a  case  of  an 
elderly  woman,  quite  emaciated,  who 
promptly  died  in  the  x-ray  room 
when  we  attempted  to  give  the  bis- 
muth. 

DR.  P.  F.  BUTLER,  Boston,  Mass.: 
(closing  discussion):  As  to  the  dif- 
ferential diagnosis,  I  do  not  believe  it 
can  be  made  by  the  x-ray  between 
carcinoma  and  syphilis.  In  the  case 
in  which  we  made  the  diagnosis  we 
suspected  it  because  it  was  not  a  typi- 
cal picture  of  carcinoma.  We  sug- 
gested a  Wasserman.  and  the  presence 
of  syphilis  was  proven  by  the  posi- 
tive Wasserman  and  the  therapeutic 
test. 

As  to  spasm  occurring  at  the  dia- 
phragm or  at  the  cardia,  this  was  sug- 
gested originally  to  us  by  Dr.  Mosher, 
who  has  done  so  much  work  on  the 
oesophagus.  Following  that  sugges- 
tion we  have  followed  all  our  oeso- 
phageal cases  with  this  point  in  view. 
In  nearly  all  our  cases  the  spasm  oc- 
curred in  the  oesophagus  where  it 
passed  through  the  diaphragm  and 
behind  the  liver.  At  the  Harvard 
Medical  School  Dr.  Mosher  has  a 
wonderful  collection  of  casts  of  the 
oesophagus  which  he  will  show  to  any 
one  who  is  interested.  He  has  a 
number  of  infants  with  this  condi- 
tion, proving  it  may  be  congenital. 
He  has  a  large  number  of  adult  speci- 
mens. In  all  his  specimens  he  has 
shown  that  the  obstruction  occurs  at 
the  oesophagus  where  it  passes 
through,  the  diaphragm.  We  are  satis- 
tied  that  is  where  the  spasm  occurs, 
both  from  his  data  and  from  the  later 
observation s  we  have  made. 
Badiolo^cal  Society  of  North  America, 
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A  Retrospective  Note  Concerning  Treatment  of  Tonsilitis  by  X-Ray 

H.  W.  Van  Allen,  M.  D. 
Springfield,  Mass. 


RECOGNITION  of  the  vary- 
ing action  of  x-rays  upon  dif- 
ferent tissues  is  the  foundation  of 
modern  x-ray  therapy.  Rays  of 
the  same  character  striking  a 
variety  of  cells  produce  in  each 
cell  effects  peculiar  to  itself.  As 
a  rule,  the  more  embryonic  the 
cell  the  more  readily  is  it  de- 
stroyed by  radiation.  The  lym- 
phoid tissue  of  the  tonsil  is  ex- 
tremely easily  effected  and  thus 
our  ability  to  treat  through  the 
skin  and  muscle  without  effect 
while  the  more  distant  lymphoid 
tonsil  undergoes  retrogression. 

W.  D.  Witherbee,  reading  a 
paper  before  a  body  of  roentgen- 
ologists in  New  York  last  De- 
cember, showed  the  results  upon 
sixty  experimental  cases  of  en- 
larged tonsils  treated  by  x-ray. 
Extremely  careful  records  were 
kept ;  drawings  and  photographs 
made.  The  results  seemed  excel- 
lent and  in  selected  cases  it  would 
be  a  treatment  of  choice.  His 
closing  paragraph  was : 

"It  must  be  understood  that 
this  paper  is  only  suggestive 
and  that  the  permanency  of 
the  results  only  time  alone 
will  determine." 
It  occurred  to  me  the  effect  of 
such  treatment  could  be  proven 
by  work  already  done  sometime 
in  the  past.    During  the  past  fif- 
teen   years    many    of    us  have 
treated  large  numbers  of  cases  of 
cervical  adenitis.    The  relation  of 
tonsilar  infection  to  cervical  aden- 
itis need  not  be  dwelt  upon  in  this 
paper,  but  simply  recognized.  A 
study  of  such  cases  with  refer- 
ence   to   the    tonsilar  condition 


would  be  of  help  and  it  is  for  this 
reason  I  come  before  you  with 
this  note. 

Fifty  cases  were  selected  that 
had  been  treated  more  than  three 
years  ago ;  cases  were  taken  that 
had  a  history  of  repeated  tonsil- 
itis with  chronic  enlargement  pre- 
vious to  the  cervical  adenitis  for 
which  the  treatment  was  applied. 
The  results  of  this  investigation 
were  very  emphatic  in  showing 
the  beneficial  effect  upon  the  ton- 
sils. About  SO  per  cent  of  those 
so  investigated  had  never  had 
another  attack  and  the  tonsil  had 
ceased  to  be  an  annoyance.  They 
all  agreed  that  the  tonsil  had  been 
greatly  reduced  in  size.  Those 
having  tonsilitis  after  treatment' 
were  acute  inflammations  with  no 
chronic  irritation,  as  seen  previ- 
ously. 

The  method  of  treatment,  by 
chance,  corresponds  quite  closely 
to  that  recommended  by  Wither- 
bee. It  has  always  been  frac- 
tional and  extends  away  back  to 
the  time  of  the  static  machine. 
The  dose,  however,  varied.  It 
was  probably  much  less  in  those 
early  days  when  methods  of  exaC* 
measurements  were  not  know/i. 
As  instruments  of  precision  cam* 
to  our  use  I  finally  came  to  use 
8-inch  spark  gap.  3mm.  aluminum 
filter,  3%  M.A.,  16-inch  distance, 
20  minutes  time.  Repeat  once  a 
week  for  about  six  weeks. 

In  the  study  of  my  cases,  I  be- 
lieve a  larger  proportion  of  those 
in  the  early  days  showed  a  per- 
manent cure  than  the  later  ones 
who  had  more  active  treatment. 
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It  did  not  seem  practical  to  in- 
quire about  the  adenoids  as  no 
record  was  kept  of  the  original 
condition  and  the  patient's  state- 
ment might  not  be  reliable. 

There  seemed  to  be  no  perman- 
ent effect  upon  the  salivary  glands 
although,  as  you  all  know  dimin- 
ished secretion  of  these  glands  is 
noted  temporarily  by  many  pa- 
tients under  x-ray  treatment  of 
the  region  under  discussion. 

In  my  own  cases  I  have  never 
seen  resulting  telangiectasis  or 
skin  atrophy  although  I  have 
noted  this  condition  in  patients 
who  had  received  more  vigorous 
radiation. 

The  foregoing  is  only  a  note  in 
regard  to  tonsilar  treatment  by 
x-ray  but  I  believe  the  deductions, 
wrhich  can  probably  be  duplicated 
by  many  men  of  long  experience 
in  radiotherapy,  are  good  and 
should  have  a  bearing  on  our  pre- 
sent attitude  toward  this  method 
of  treatment. 

DR.  O.  H.  McCANDLESS,  Kansas 
City,  Mo.:  The  problem  brought  out 
by   Dr.   Van   Allen   with   regard  to 


treatment  of  the  tonsils  is  one  that  we 
have  encountered  in  our  work.  So 
far  we  have  sixty  patients  treated  by 
this  method.  The  unfortunate  part  is 
that  we  so  seldom  get  tonsil  tissue 
for  radiation.  There  is  not  enough 
data  in  our  laboratory  to  present  this 
method.  The  retrogression  of  the 
tonsil  is  something  we  arc  familiar 
with.  Those  of  you  who  have  done 
nose  and  throat  work  can  give  us 
data  that  we  as  roentgenologists  can- 
not give. 

The  technique  used  in  regard  to 
tonsil  culture  has  been  to  place  a  cul- 
ture from  the  right  tonsil  on  one  side 
and  one  from  the  left  on  the  other, 
following  a  definite  technique  in  each 
individual  case.  I  think  many  of  us 
are  going  to  make  the  mistake  of 
taking  our  tonsilar  cultures  too  soon. 
I  am  not  going  to  say  whether  our 
tonsilar  cultures  are  going  to  be 
valuable.  It  is  possible  that  some  data 
will  be  obtained  by  sterilization  of 
the  throat.  Second  cultures  we  have 
not  attempted  to  take  until  six  or 
eight  weeks  after  the  last  treatment. 
We  give  three  treatments  of  25  ma. 
minutes  at  a  distance  o  f  8  to  12 
inches.  We  have  had  a  good  many 
children  and  a  good  many  adults.  I 
would  like  to  wait  a  sufficient  time 
after  the  treatment  to  get  the  final 
findings.  I  would  ask  that  our  re- 
sults be  not  taken  too  soon  after  the 
treatment  is  given. 
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The  Value  of  Radium  and  X-Ray  Therapy  in  Hodgkin's  Disease 

Habhy  II.  Bowing,  M.  I). 
Section  on  Had 'mm  Therapy,  Mayo  ('H)tir 
Itoclirstcr,  M imtrs-ota 


THE  symptoms  and  course  of 
Hodgkin's  disease  may  be 
modified  favorably  by  the  applica- 
tion of  radium  and  deep  x-ray 
therapy.  Many  patients  with 
Hodgkin's  disease  have  been  suc- 
cessfully treated  at  the  Mayo 
Clinic  with  the  technique  de- 
scribed in  this  paper.  The  pri- 
mary result  is  of  foremost  impor- 
tance in  this  discussion,  since 
there  is  not  time  to  present  de- 
tails with  regard  to  the  after-re- 
sult. Reduction  in  local  and  dis- 
tant glandular  masses  and  general 
systemic  improvement  are  noted 
in  practically  all  cases,  and  it  is 
reasonable  to  conclude  that  the 
expectation  of  life  has  been  in- 
creased. 

Hodgkin's  disease  is  an  infec- 
tious granulomatous  process  in- 
volving the  lymphadenoid  tissue 
of  the  body  with  early  enlarge- 
ment of  the  cervical  glands.  The 
superficial  and  deep  lymphatic  en- 
largements are  gradual,  progres- 
sive, and  painless,  and  produce 
anemia  or  are  associated  with  it. 
hepatauxe.  and  splenomegaly  with 
or  without  fever.  Death  may  oc- 
cur in  a  few  months  or  the  dis- 
ease may  extend  over  a  period  of 
several  years. 

Etiology 

Although  the  specific  etiology 
of  the  disease  is  not  known. 
Trousseau,  and  Bunting  and  Yates 
have  demonstrated  that  focal  in- 
fection plays  a  definite  part.  The 
origin  of  the  infection  may  be 
tonsilar,  dental,  or  in  the  acces- 
sory sinuses.  The  patient  usually 
volunteers-  the  information  that 


the  glandular  enlargement  fol- 
lowed an  attack  of  influenza,  a 
"head  cold",  and  so  forth. 

Hodgkin's  disease  is  wide- 
spread in  the  United  States  and  in 
Europe.  There  is  no  special  geo- 
graphic distribution  and  no  race 
immunity.  In  a  group  of  122 
cases  Bunting  has  shown  that 
males  are  twice  as  susceptible  as 
females.  Although  it  is  a  disease 
of  youth  and  early  adult  life,  it 
may  attack  persons  of  any  age. 
With  a  careful  technique  diph- 
theroids may  be  cultured  from 
the  glands.  Negri  and  Mieremet, 
Bunting  and  Yates,  and  Rosenow 
have  isolated  these  organisms. 
Inherited  tendencies  or  direct  con- 
tagion cannot  be  proved. 

Pathology 

There  is  a  gradual  enlargement 
of  the  superficial  and  deep  glands 
and  of  many  organs  containing 
lymphoid  foci.  The  primary  lesion 
is  usually  in  the  cervical  glands 
with  extension  to  the  axillary 
glands  on  the  same  side.  The  op- 
posite cervical,  axillary,  and  in- 
guinal groups  of  glands  are  then 
attacked.  Many  of  the  lymphoid 
foci  of  the  body  may  also  enlarge. 
The  primary  lesion  may  appear 
in  the  gastro-intestinal  lymphoid 
apparatus  or  in  the  spleen.  The 
glands  are  encapsulated.  They  do 
not  metastasize  or  show  any  ve- 
getative characteristic,  although 
they  have  the  malignant  charac- 
teristic of  recurring  after  opera- 
tion or  radium  and  x-ray  treat- 
ments. 

The  glands  do  not  become  so 
enlarged  as  those  seen  in  cases  of 


Page  Twenty 


RADIUM  AND  X-RAY  IN  HODGKINS  DISKASI-  l:<)\\ 


lymphocytic  leukemia.  They  arc 
spherical  or  oval  in  form  and  are 
never  fused.  The  enlargements 
remain  discrete,  but  may  be  in- 
timately bound  together  by  a 
chronic  periadenitis,  the  end  pro- 
cess resembling  a  huge  mass.  The 
consistency  of  the  glands  varies. 
The  cellular  hyperplasia,  charac- 
teristic of  the  early  stage,  shows 
the  glands  to  be  soft  but  not  so 
medullary  as  those  of  leukemia. 
In  the  late  stage,  due  to  fibrous 
changes,  they  become  firm  and 
hard. 

The  predominence  of  lympho- 
cytic proliferation  in  the  micro- 
scopic picture  has  led  most  ob- 
servers to  conclude  that  the  pro- 
cess is  inflammatory,  the  result 
of  some  irritant.  The  glandular 
enlargement,  however,  may  be  the 
result  and  not  the  cause  of  the 
disease. 

The  proliferation  of  the  reticu- 
loendothelial cells  and  fibroblasts 
is  the  most  characteristic  change 
in  the  process.  The  gland's  ar- 
chitecture is  lost  early.  The  stim- 
ulation is  soon  followed  by  a  de- 
structive reaction,  reducing  the 
number  of  the  lymphocytes  in  the 
glands  and,  as  Bunting  and  Yates 
have  pointed  out,  in  the  blood 
stream.  Diffuse  sclerosis  occurs 
as  a  fibroblastic  change  in  the 
glands,  but  does  not  attack  the 
capsule  as  in  nonspecific  chronic 
lymphadenitis. 

The  most  important  single  fea- 
ture in  the  microscopic  pathology 
is  the  atypical  proliferation  of  en- 
dothelial cells  leading  to  giant  cell 
formation.  The  cells  are  present 
in  all  cases  but  vary  in  number. 
If  the  lesions  progress,  sclerosis 
increases  and  the  gland  is  gradu- 
ally replaced  by  dense  fibrous 
tissue. 

Blackford's  summary  is  similar 
to  that  of  Dorothy  Ried ;  prolifer- 
ation of  large  endothelioma*  cells ; 


production  of  numerous  multinu- 
cleated giant  cells;  progressive 
fibrosis,  and  abundance  of  eosino- 
philic cells. 

Symptoms 

For  therapeutic  purposes  t In- 
cases may  be  divided  into  two 
groups;  the  acute  and  the  chronic. 
The  acute  condition  is  character- 
ized by  very  rapid  progression  of 
all  the  features  of  the  disease  and 
is  usually  associated  with  inter- 
mittent fever.  If  fever  is  present, 
it  is  moderate,  whether  or  not  the 
glandular  enlargement  is  marked, 
and  lasts  for  from  ten  to  fifteen 
days.  Glandular  swelling  is  us- 
ually the  first  sign,  although  re- 
cently the  patient  may  not  have 
felt  as  well  as  usual.  Malaise 
and  weakness  are  more  or  less 
constant.  Periods  of  increase  in 
glandular  swelling  alternate  with 
periods  of  remission  and  the  pa- 
tient usually  feels  improved.  The 
glandular  swelling  is  painless,  be- 
ginning in  the  cervical  group  with 
extension  to  the  axillary,  inguinal, 
and  later  to  the  mediastinal  or 
abdominal  lymphatics.  One  or 
more  cervical  glands  on  one  side 
of  the  neck  are  usually  affected 
first ;  later  the  growth  extends  in 
the  same  group  and  then  into  the 
opposite  cervical  group. 

Many  clinicians  believe  that 
superficial  glandular  enlargement 
is  associated  with  a  similar  en- 
largement of  all  the  lymphoid  foci, 
including  the  lungs,  spleen,  and 
liver.  Anemia  is  usually  moderate 
and  steadily  progressive,  although 
seldom  extreme.  The  huge  glan- 
dular enlargements  may  produce 
edema,  and  difficult  motion  of  the 
head.  arms,  and  legs.  An  intense 
generalized  pruritus  may  be  pre- 
sent. The  acute  condition  seldom 
becomes  chronic  :  it  extends  over 
a  period  of  a  few  months,  termi- 
nating in  death. 
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Chronic  Hodgkin's  disease  is 
similar  to  the  acute  condition  ex- 
cept that  it  varies  in  intensity  and 
duration.  Pressure  symptoms  from 
involvement  of  the  deeper  group 
of  lymphatics  occurs  usually  in 
the  late  stage.  The  bronchial 
and  mediastinal  glandular  en- 
largements cause  an  irritative  pro- 
ductive cough,  pains  in  the  chest, 
intense  dyspnea,  dysphagia  and 
cardiac  embarrassment,  with  en- 
largement of  the  superficial  veins 
of  the  anterior  chest  wall. 

The  abdominal  enlargement  may 
be  primary  and  associated  with 
jaundice  and  edema.  The  pain  is 
usually  a  dull  ache  in  the  lumbar 
region,  occasionally  across  the 
lower  abdomen,  and  may  be  re- 
ferred down  the  legs.  The  anemia 
increases  steadily,  although  re- 
missions are  common.  Malnutri- 
tion may  be  present.  Fever,  which 
is  variable,  is  usually  moderate 
and  resembles  that  of  pulmonary 
tuberculosis.  The  disease  is  us- 
ually a  termination  of  intercur- 
rent infection,  acute  tuberculosis, 
anemia,  and  so  forth,  or  of  a  gen- 
eral decline  resembling  toxemia. 
There  are  many  variations  in 
these  groups,  the  controlling  fea- 
tures of  which  are  unknown.  The 
portal  of  entry  and  personal  re- 
sistance probably  play  an  impor- 
tant part.  Many  cutaneous  le- 
sions resembling  inflammatory 
processes  have  been  reported  and 
described  as  definite  nodules  of 
Hodgkin's  type  and  similar  to  the 
nodules  of  leukemia.  The  pruritus 
is  usually  generalized,  intolerable, 
and  resistent  to  ordinary  treat- 
ment. The  blood  changes  are  not 
constant. 

Differential  Diagnosis 
Hodgkin's  disease,  lymphosar- 
coma, tuberculous  adenitis,  and 
pseudoleukemia  have  certain 
symptoms  and  signs  in  common, 
although  each  has  a  distinct  clin- 
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ical  course,  and  pathologic  pic- 
ture. The  differential  clinical 
diagnosis  in  early  Hodgkin's  dis- 
ease, lymphosarcoma,  and  tuber- 
culous adenitis  is  difficult  and  al- 
most impossible.  The  blood  pic- 
ture of  leukemia  gives  a  clue  to 
this  condition.  The  process  in 
Hodgin's  disease  is  slower  than  in 
sarcoma  and  usually  occurs  be- 
fore the  age  of  35.  In  early  cases 
of  lymphosarcoma  a  differential 
diagnosis  is  impossible,  although 
the  condition  usually  occurs  after 
the  age  of  35.  Kxtraglandular  in- 
filtration of  the  surrounding  tis- 
sue with  fixation  of  the  mass  is 
usually  present.  Tuberculous  ade- 
nitis is  considered  a  disease  of 
youth.  Diagnosis  in  the  early 
cases  is  very  difficult,  although, 
if  the  condition  progresses,  there 
may  be  an  associated  extensive 
softening  and  caseation. 

In  pseudoleukemia  the  glandu- 
lar enlargements  are  more  wide- 
spread and  are  usually  soft  and 
medullary.  The  blood  picture 
serves  as  a  basis  for  the  diagnosis. 
Radical  surgical  treatment  of 
llodgin's  disease  may  be  consid- 
ered, although  an  isolated  gland 
should  be  excised  and  submitted 
to  pathologic  examination. 
Prognosis 

In  untreated  cases  of  Hodgkin's 
disease,  the  acute  condition  is 
fatal  within  a  few  months,  while 
the  chronic  phase  may  endure  for 
from  two  to  five  years.  The  con- 
dition is  uniformly  progressive 
with  latent  periods  and  an  asso- 
ciated feeling  of  good  health. 
There  are  no  reported  cases  of 
spontaneous  recoveries. 

Radium  Technique 

One  thousand  milligram  hours 
of  radium  are  delivered  to  areas 
of  skin  each  3  cm.  by  4  cm.  cover- 
ing the  involved  glands.  The 
number  of  areas  is  dependent  on 
the  amount  of  involvement.  Fifty 
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or  100  milligram  doses  of  radium 
salt  or  emanation  are  contained 
either  in  a  universal  tube  appli- 
cator,, with  silver  walls  0.5  mm. 
thick,  or  in  a  brass  capsule  of 
equal  density.  The  radium  is 
maintained  2.5  cm.  from  the  skin, 
being-  filtered  through  the  wall  of 
the  applicator  and  2  mm.  of  lead. 
The  duration  of  radiation  is 
twenty  and  ten  hours,  respec- 
tively, for  the  silver  and  brass  ap- 
plicators. To  maintain  distance, 
guaze  or  wood  (Balza)  has  been 
used.  This  wood  has  been  used 
satisfactorily  at  the  Mayo  Clinic 
for  the  past  two  years,  as  it  is 
light,  soft,  and  inexpensive.  A 
disk  of  lead  3  cm.  by  4  cm.  and  2 
mm.  thick  is  placed  on  the  top  of 
the  radium  applicator  to  complete 
the  package.  Adhesive  plaster  is 
used  to  strap  the  parts  of  the  block 
together  and  to  fix  it  to  the  pa- 
tient. 

If  the  top  surface  of  the  appli- 
cator should  come  within  2  cm. 
or  3  cm.  of  the  adjacent  skin  sur- 
face, it  is  thoroughly  protected 
with  a  sheet  of  lead  1  mm.  thick. 
Interposed  between  the  lead  and 
the  surface  of  the  skin  is  a  sheet 
of  rubber  1  mm.  thick  which  ab- 
sorbs the  soft  secondaries  from 
the  lead  sheet;  this  extends  1  cm. 
bevond-the  edges  of  the  sheet  of 
lead  (Fig.  1). 

■  Treatment 

From  5,000  to  6,000  mg.  hours 
of  radium  are  applied  to  each  right 
and  left  cervical  and  to  supracla- 
vicular areas,  from  2,000  to  3,000 
to  the  infraclavicular  and  inguinal 
areas,  and  from  1,000  to  3,000  to 
the  axillary  areas.  Any  palpable 
abdominal  glandular  enlargement 
is  blocked  off*  in  a  manner  similar 
to  that  described  for  the  cervical 
area.  Mild  reactions  such  as  ma- 
laise, anorexia,  nausea,  and  oc- 
casional vomiting,  are  usually  dis- 
regarded ;    severe    reactions  are 


avoided.  Should  a  severe  reaction 
occur,  the  radium  treatment  is 
usually  abandoned  for  a  period  of 
from  two  to  three  days  or  until 
the  patient  returns  to  a  satisfac- 
tory condition.  The  fluid  intake 
and  elimination  are  usually  en- 
couraged and  soda  bicarbonate  is 
given  in  dram  doses  three  times  a 
day. 

Two  to  four  areas  are  usually 
radiated  at  one  time  with  an  in- 
terval of  two  or  three  days  be- 
tween treatments.  A  mild  or  in- 
tense erythema  may  occur  after 
the  last  application  or  two  or 
three  weeks  later.  It  yields  readily 
to  ordinary  treatment  and  lasts 
for  from  three  to  ten  days.  The 
part  should  be  kept  dry  and 
dusted  freely  with  a  good  grade 
of  bland  impalpable  dusting  pow- 
der. No  secondary  skin  changes 
are  noted,  although  the  natural 
skin  pigments  may  be  increased ; 
this  does  not  necessarily  follow 
an  erythema. 

X-Ray  Technique 

Formerly  many  patients  with 
Hodgkin's  disease  at  the  Mayo 
Clinic  were  treated  by  the  form- 
ula as  follows :  A  broad  focus 
Coolidge  tube,  a  23.7  cm.  parallel 
spark  gap,  skin  target  22.8  cm. 
distance,  time  six  and  one-half 
minutes,  5  ma.  of  current,  filtra- 
tion 3  cm.  of  aluminum,  and  a 
piece  of  sole  leather.  Multiple 
portals  of  entry  varying  in 
size  were  used.  Treatments  were 
repeated  at  intervals  of  three 
weeks  until  a  series  of  six  or  eight 
had  been  given.  In  our  present 
formula  the  distance  has  been  in- 
creased to  30.5  cm.  from  the  skin, 
time  twelve  minutes,  filtration  6 
mm.  of  aluminum,  and  a  piece  of 
sole  leather.  The  number  of  por- 
tals of  entry  is  limited.  One  area 
of  both  the  right  and  left  cervical 
regions  is  exposed.  The  chest  is 
equally  spaced  in  four  squares; 
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the  size  of  the  opening  depends 
on  the  size  of  the  chest  wall.  One- 
area  in  both  the  right  and  left 
axilla  and  one  area  both  in  the 
right  and  left  inguinal  glands  are 
exposed.  The  back  is  divided 
into  eight  areas.  The  upper  and 
lower  limits  are  marked,  respec- 
tively, by  transverse  lines  at  the 
level  of  the  seventh  cervical  ver- 
tebra and  gluteal  fold  of  the  but- 
tock. Treatments  are  repeated 
every  three  weeks  until  a  series  of 
six  or  eight  have  been  given  ;  an 
interval  of  three  months  al- 
lowed to  determine  whether  or 
not  further  therapy  is  indicated. 

The  x-ray  treatments  are  us- 
ually given  at  the  beginning  or  at 
the  end  of  the  radium  exposures. 
Irradiation  of  the  anterior  abdom- 
inal wall  is  avoided,  since  it  may 
result  in  very  severe  reactions, 
which  resemble  peritonitis,  with 
marked  distention  of  the  abdomen 
and  ileus,  associated  with  abdom- 
inal pain.  There  are  frequent  foul 
smelling,  greenish  stools.  Con- 
valescence extends  over  a  period 
of  six  to  ten  weeks.  Mild  re- 
actions similar  to  those  following 
radium  applications  may  occur 
from  x-ray  exposures  of  the  chest 
and  back. 

The  two  great  body  cavities 
and  all  possible  superficial  gland- 
ular enlargements  should  be 
treated  with  the  x-ray  at  the  on- 
set of  the  disease  in  order  to  ward 
off  the  impending  mediastinal  and 
abdominal  enlargements,  if  pos- 
sible. The  initial  good  results  of 
radium  and  x-ray  therapy  may  be 
due  to  the  direct  destructive  ef- 
fects on  the  glandular  enlarge- 
ments characteristically  composed 
of  an  abundance  of  nuclear  sub- 
stance, lymphoid  elements,  endo- 
thelial cells,  and  so  forth.  The 
large  glandular  endothelial  cells 
are    very    susceptible    to  radia- 

* — Bead  at  mid-year  meeting-  of  The 
held  at  Boston,  June  3  and  4,  1921. 


tion.  Fibrosis,  which  is  nature's 
method  of  recovery,  is  set  up  by 
radium  and  the  x-ray. 

Treatment  should  be  instituted 
as  soon  as  possible.  The  anemia 
should  be  treated  with  the  ordi- 
nary therapeutic  agents  and  all 
possible  foci  of  infection  removed. 
If  the  anemia  is  steadily  progres- 
sive, radium  and  x-ray  treat- 
ments should  not  be  given  too  in- 
tensively because  of  the  destruc- 
tive effect  of  irradiation.  Vac- 
cine and  serums  are  of  doubtful 
value'. 

Conclusions 

In  early  cases  of  glandular  en- 
largement, an  isolated  gland 
should  be  removed  for  examina- 
tion by  a  pathologist.  The  life 
expectancy  of  the  patient  should 
be  increased  by  intensive  radium 
treatment  of  the  superficial  gland- 
ular enlargements  and  deep  x-ray 
therapy  of  the  thoracic  and  ab- 
dominal cavities  whether  or  not 
the  roentgenograms  are  posi- 
tive. Huge  glandular  enlarge- 
ment and  mediastinal  involve- 
ment are  markedly  diminished. 
The  generalized  pruritus  may 
diminish  and  in  some  cases  may 
entirely  disappear. 
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Radiation  in  the  Treatment  of  Leukemia 


Albert  Soilaxd,  M.  D.,  F.  A.  C.  P. 

Los  Angeles,  California 


THE  average  medical  practi- 
tioner, whether  engaged  in 
general  medical  work  or  in  the 
practice  of  any  other  specialty 
besides  that  of  pure  radiology,  has 
neither  the  time  nor  the  oppor- 
tunity to  keep  informed  concern- 
ing the  various  intricate  steps 
and  changes  that  have  followed 
the  development  of  radiotherapy. 
This  accounts  in  no  small  meas- 
ure for  the  opinion  frequently  ex- 
pressed that  radiation  is  unsuited 
for  general  therapy.  A  compara- 
tively few  broad-visioned  medi- 
cal men,  who  have  laboriously 
followed  the  development  of  this 
science,  and  who  by  their  care- 
fully weighed  experimental  re- 
searches have  begun  to  tabulate 
their  findings,  have  become  con- 
vinced that  radiation  is  a  force 
capable  of  ascertaining  a  pro- 
found influence  on  human  tis- 
sues and  that  this  influence  can  be 
brought  to  bear  upon  pathologic 
processes  in  a  manner  that  so  far 
has  not  been  approached  by  any 
other  remedial  agent.  To  these 
men  it  is  apparent  that  radiation 
has  possibilities  that  are  practi- 
cally unlimited.  This  does  not 
mean  that  our  present  day  concep- 
tion of  radioactivity  and  radio- 
therapy will  not  undergo  revolu- 
tionary changes,  the  future  evolu- 
tion of  which  we  are  as  yet  wholly 
unable  to  foretell. 

After  reviewing  the  different 
therapeutic  measures  introduced 
and  used  in  the  past  decade  to 
combat  the  various  types  of 
leukemia,  the  writer  is  convinced 
that  radiation  in  the  form  of 
x-rays  and  radium  has  proved  it- 
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self  to  be  the  most  serviceable 
from  a  symtomatic  standpoint. 
From  a  curative  standpoint,  it 
does  not  appear  that  we  have,  so 
far,  any  permanent  foundation 
upon  which  to  lay  definite  claims. 
Yet  it  must  be  remembered  that 
we  are  still  in  the  primary  class 
in  dealing  with  radiation.  Al- 
though x-ray  apparatus  is  now 
used  in  every  civilized  com- 
munity, very  little  of  the  work 
can  be  considered  as  having 
passed  the  experimental  stage. 

The  two  distinct  types  of  leu- 
kemia with  which  we  are  familiar 
are  the  splenomedullary  or  mye- 
logenous, and  the  lymphatic.  Not 
infrequently  a  combination  of 
these  types  may  be  seen.  Tn  the 
writer's  own  experience  the  mye- 
logenous type  has  outnumbered 
the  lymphatic  variety  two  to  one. 
In  the  days  before  blood  exam- 
inations became  a  routine  meas- 
ure, these  patients  were  subjected 
to  x-ray  in  an  altogether  unscien- 
tific and  empirical  manner.  If  the 
rays  were  of  the  proper  quality  to 
affect  the  blood  forming  organs, 
the  symptomatology  of  the  case 
under  treatment  would  rapidly 
change.  If  the  rays  were  not  the 
proper  kind,  naturally  no  results 
were  obtained.  In  more  recent 
years,  as  the  result  of  a  wider 
knowledge  of  radioactivity,  and  a 
better  realization  of  the  value  of 
frequent  blood  examinations,  a 
more  orderly  technique  was  ob- 
tained, and  radiation  began  to 
show  more  definite  results.  P>y 
the  changes  in  the  blood  picture, 
we  began  to  understand  the  ra- 
tionale of  exposing  the  bone  mar- 
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row  of  the  extremities  in  certain 
cases,  and  the  spleen  and  lympha- 
tic gland  areas  in  other  cases,  un- 
til today  we  have  a  well  regulated 
and  fairly  scientific  basis  for  our 
work. 

The  technique  varies  neces- 
sarily with  the  symptomatology 
of  every  case.  Our  aim,  of  course, 
is  to  diminish  as  rapidly  as  pos- 
sible the  pathologic  activity  of  an 
accentuated  leukocyte  total.  It 
is  of  the  utmost  importance,  how- 
ever, in  accomplishing  this  end  to 
watch  the  behavior  of  the  red 
blood  corpuscles  and  the  hemo- 
globin. Radiation  can  easily  be 
carried  to  the  point  of  a  destruc- 
tion of  the  red  corpuscles  and  a 
lowering  of  the  hemoglobin  per- 
centage, doing  the  patient  more 
injury  than  the  presence  of  a 
fairly  large  white  cell  body. 
Proper  judgment  must  be  exer- 
cised in  dealing  with  such  a  con- 
dition. 

It  is  astonishing  to  note  certain 
instances  in  which  a  spleen  large 
enough  to  fill  the  entire  abdom- 
inal cavity  has  been  reduced 
within  two  or  three  weeks  time  to 
a  normal  size.  It  is,  in  such  cases 
especially,  that  the  most  careful 
watch  must  be  kept  over  the  con- 
dition to  avoid  a  serious  toxemia. 
Again,  in  some  cases  of  the  Hodg- 
kin's  type,  glands  of  enormous 
size  that  are  visible  to  the  point 
of  distorting  the  features  of  the 
individual,  may  disappear  in  a 
most  remarkable  manner.  It  is  no 
uncommon  occurrence  to  have 
mesentery  glands  of  enormous 
size  and  cervical  glands  corres- 
pondingly large  melt  away  with 
almost  unbelievable  rapidity. 

In  the  face  of  such  ocular  evi- 
dence of  the  action  of  radiation, 
it  would  seem  an  easy  matter  to 
predict  an  early  cure  of  these 
cases.  Unfortunately,  the  test  of 
time  has  shown  us  that  these  im- 


mediate results  are  neither  per- 
manent nor  curative,  that  in  spite 
of  subsequent  radiation,  there  is 
a  gradual  enlargement  of  the  af- 
fected organs  and  glands,  and 
that  eventually  there  comes  a  time 
when  radiation  fails  in  every  way 
to  prevent  a  fatal  termination.  A 
recent  case  will  serve  as  an  illus- 
tration. This  was  one  of  the 
Ilodgkin's  type  that  showed  a 
marked  reduction  of  glands  under 
a  course  of  radiation,  with  an  im- 
proved blood  picture.  The  im- 
provement was  so  satisfactory 
that  we  felt  that  we  were  justi- 
fied in  a  hopeful  outlook.  The  pa- 
tient returned  in  three  months 
witli  no  enlargement  of  the  glands 
but  with  a  typical  malignant  ap- 
pearance, which  showed  no  im- 
provement in  spite  of  additional 
radiation  and  careful  supple- 
mental treatment,  and  the  patient 
rapidly  succumbed. 

This  does  not  mean,  however, 
that  we  have  reached  the  end  in 
the  development  of  our  resources. 
In  the  past  ten  years,  there  have 
occurred  in  the  writer's  own  prac- 
tice a  number  of  striking  illus- 
trations of  beneficial  results  that 
would  justify  a  most  hopeful  at- 
titude. We  have  one  male  pa- 
tient, of  fifty-five,  who  comes  from 
the  East  every  winter  and  is  un- 
der radiation  in  our  office  for  two 
months  every  season.  Five  years 
ago  his  white  blood  count  was 
sixty  thousand  leukocytes,  red 
blood  cells  four  million  ;  his  mus- 
cular tone  was  poor,  but  he  was 
well  nourished.  During  the  first 
two  years,  his  white  count  ran 
down  to  thirty  thousand,  his  red 
count  was  about  four  million  five 
hundred  thousand,  his  general 
condition  was  static.  In  the  past 
two  years,  his  white  count  ran  be- 
tween twenty  and  twenty-five 
thousand,  his  red  count  a  little 
over  four  million  five  hundred 
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thousand.  His  muscular  tone  is 
somewhat  better,  his  general  con- 
dition more  alert,  and  he  main- 
tains an  even  weight.  His  condi- 
tion is  on  the  whole  considerably 
better  than  it  was  five  years  ago. 
We  have  another  patient,  a 
woman  about  forty-five,  who  had 
a  leukocyte  count  of  two  hundred 
thousand.  This  patient  was  re- 
eamined  in  the  first  part  of  the 
present  year,  and  found  with  a 
leukocyte  of  eighty  thousand  and 
a  chain  of  symptoms  of  alarming 
significance.  This  time  the  x-ray 
was  employed,  and  in  a  few  weeks 
the  white  count  was  down  to  ten 
thousand  with  a  normal  red  count 
and  the  patient  seems  at  present 
in  good  health.  If  we  continue 
in  the  next  ten  years  to  make  the 
same  progress  as  in  the  past  ten, 
there  can  be  no  question,  at  least 
in  the  mind  of  the  writer,  that 
we  shall  eventually  find  a  solution 
of  many  present  difficult  prob- 
lems. 

One  phase  of  the  subject  that 
is  of  importance  is  the  possible 
correlation  between  lymphatic 
leukemia  and  adenosarcoma.  In 
some  of  these  conditions,  the 
blood  picture  may  be  so  atypical 
as  to  challenge  the  best  diagnos- 
tic skill.  It  has  seemed  to  the 
writer  that  a  case  that  at  the  out- 
set is  diagnosed  as  a  typical 
Hodgkins  disease  may  develop 
rapidly  into  a  case  bearing  every 
clinical  resemblance  to  a  sarcoma 
of  gross  malignancy.  Age  seems 
to  have  considerable  bearing  on 
the  effect  of  radiation.  The  earlier 
in  life  leukemia  develops,  the 
more  rapidly  fatal  it  appears  to 
be.  In  patients  of  advanced  years, 
it  seems  that  radiation  maintains 
a  retarding  influence  on  the  pro- 
gress of  the  disease,  better  than 
in  younger  individuals. 

The  effects  of  radiation  from 
x-rays  and  radium  are  apparently 


alike.  If  radium  is  used,  a  suf- 
ficient amount  must  be  employed 
to  insure  deep  effects.  The  writer 
frequently  employs  radium  over 
the  spleen,  and  x-radiation  over 
the  osseous  structures  and  gland- 
ular hc\(U.  The  writer  has  one 
woman  patient,  with  whom  he  has 
been  in  personal  touch  for  eight 
years,  in  whose  case  the  blood 
pathology  has  been  held  in  check 
by  periodic  courses  of  radiation. 
It  is  difficult  to  lay  down  any 
stringent  rules.  Much  depends 
upon  the  blood  condition  in  de- 
termining whether  to  make  a 
rapid  attack  over  every  available 
area  and  quickly  get  the  condi- 
tion under  control,  with  a  possible 
danger  of  lowering  the  patient's 
resistance,  or  to  take  the  more 
conservative  method  of  a  gradual 
destruction  of  the  pathological 
processes  by  a  more  graudated 
and  a  smaller  radiation  amount. 

The  technique  for  radium  over 
the  spleen  that  we  ordinarily  em- 
ploy is  as  follows :  The  area  is 
divided  off  into  squares,  eight 
centimeters  in  diameter.  One  hun- 
dred milligrams  radium  element, 
with  one-half  millimeter  of  silver, 
one  millimeter  brass,  and  two 
millimeters  hard  rubber  filter,  are 
placed  in  a  wooden  block,  the 
whole  wrapped  in  guaze.  making 
a  skin  distance  of  three  centi- 
meters when  applied.  A  total  of 
fifteen  hundred  milligram  hours  is 
applied  to  each  of  the  eight  centi- 
meter squares.  At  the  end  of  this 
series,  a  blood  count  is  made,  and 
upon  the  findings  thus  obtained, 
additional  treatment  is  regulated 
to  suit  the  individual  patient.  We 
have  not  found  it  necessary  to  use 
radium  over  the  bones. 

The  technique  for  the  x-ray  to 
the  spleen,  making  use  of  the 
same  eight  centimeter  squares,  is 
as  follows :  Each  area  receives 
fifty  milliampere  minutes  accord- 
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ing  to  this  formula:  Voltage  one 
hundred  thousand  with  its  equiva- 
lent ten-inch  back  up,  aluminum 
filter  four  millimeters  thick,  cot- 
ton pad  one-half  inch  thick,  five 
miliiamperes  on  tube  circuit,  ten 
minutes  time,  and  eight-inch  skin 
distance.  When  this  series  has 
been  completed,  the  blood  picture 
is  analyzed,  and  the  same  pro- 
cedure as  with  radium  is  followed. 

Over  the  long  bones,  the  eight 
centimeter  spaces  are  again  fol- 
lowed with  a  difference  in  the 
formula;  only  three  millimeters  of 
aluminum  filter  are  used  and 
seven  minutes  time  given,  making 
a  dosage  of  thirty-five  milliampere 
minutes.  The  radiation  is  ad- 
ministered to  as  many  approach- 
able bone  areas  as  are  necessary, 
all  the  work  being  controlled  by  a 
blood  count.  It  is  of  the  utmost 
importance  to  radiate  thoroughly 
the  inguinal  and  axillary  regions, 
whether  or  not  any  palpable  gland 
chains  are  present. 

In  leukemia  as  in  other  condi- 
tions, no  machine  made  rules  can 
apply.  It  is  extremely  important 
to  view  the  patient  from  every 
clinical  angle,  and  make  use  of 
radiation  in  a  manner  that  will 
best  serve  the  conditions  under 
treatment.  It  is  my  rule  to  dis- 
cuss the  condition  quite  frankly 
with  the  patient,  and  to  prepare 
him  for  periodic  courses  of  treat- 
ment. It  is,  of  course,  not  neces- 
sary to  dilate  unnecessarily  upon 
the  temporary  benefits  of  the 
treatment,  for  there  may  ensue  a 
better  end  result  than  we  antici- 
pate from  past  experience. 

It  does  not  seem  unreasonable 
to  assume  that  when  we  shall 
have  become  more  familiar  with 
the  currents  of  high  tension  that 
will  soon  be  supplied  to  the  radi- 
ologist, a  more  exact  method  and 
dosage  will  be  produced,  which 
will  enable  us  to  be  more  specific 
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in  our  therapeutic  treatment  of 

leukemia  cases. 

DR.  TRUMAN  ABBE,  Washing- 
ton, D.  C:  I  would  like  to  ask  Dr. 
Soiland  whether  he  has  had  any  op- 
portunity to  compare  the  results  he 
has  obtained  in  these  leukemia  cases 
with  the  reports  of  one  or  two  cases 
reported  by  Dr.  De  Grais,  of  Paris, 
in  radium  treatment  after  splenec- 
tomy. A  patient  with  leukemia  on 
whom  splenectomy  had  been  done  was 
subsequently  treated  with  radium  over 
the  splenic  area  just  as  though  the 
spleen  were  still  present.  The  results 
after  the  treatment  in  those  one  or 
two  cases  were  the  same  blood 
changes  as  were  found  in  patients 
similarly  treated  when  the  spleen  had 
not  been  removed.  We  recognize 
that  there  were  two  factors  in  com- 
mon that  might  have  modified  the 
blood  pictures:  One  the  irregular 
changes  in  the  course  of  the  disease 
and  the  other  the  radiation  of  the 
bone  marrow  of  the  ribs  or  possibly 
of  some  other  tissue.  I  would  like 
to  ask  whether  Dr.  Soiland  could  help 
us  interpret  the  results  in  these  cases 
of  radiation  after  splenectomy. 

Another  question  in  connection  with 
the  size  of  the  area  treated  as  com- 
pared with  the  physiologic  effect.  Dr. 
Howard  of  the  Radium  Institute  of 
London  has  repeatedly  made  the  com- 
ment that  the  physiological  effect  is 
dependent  not  only  on  the  strength 
of  the  applicator  but  also  on  its  sur- 
face area.  For  example  the  reaction 
after  the  use  of  a  half  strength  ap- 
plicator for  one  hour  over  six  square 
centimeters  is  practically  equal  to 
that  from  a  quarter  strength  applica- 
tor for  one  hour  over  sixteen  square 
centimeters  whereas  we  should  ex- 
pect but  half  the  effect  in  the  larger 
area  since  the  milligram  hours  are 
only  one-half  those  in  the  smaller 
area.  If  this  is  corroborated  there 
may  be  a  marked  modification  of  dos- 
age calculation  for  all  large  areas.  I 
wonder  whether  Dr.  Soiland  has  had 
a  chance  to  take  up  the  question  of 
comparative  effect  of  the  size  of  area 
and  the  physiologic  effect? 

DR.  GEORGE  E.  PFAHLER, 
Philadelphia:  This  is  a  very  inter- 
esting subject.  I  would  like  to  ask 
a  few  questions.  I  would  like  to  ask 
Dr.  Bowing  how  long  his  longest  pa- 
tient has  remained  well;  how  soon  he 
has  found  recurrence;  what  has  he 
done  for  the  recurrence?  We  have  all 
gone  through  the  experience  of  get- 
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ting  the  most  beautiful  results  in 
Hodgkin's  disease  and  leukemia  and 
sooner  or  later  meeting  with  as  equally 
disappointing  results  and  failures  from 
any  effect  of  radiation.  I  think  every 
one  of  us  has  seen  great  masses  of 
Hodgkin's  diseases  disappear  com- 
pletely as  far  as  we  can  tell  from 
palpation  or  from  x-ray  examination 
and  yet  we  get  recurrences  and  the 
patient  ultimately  dies.  Generally,  it 
seems  to  me,  they  die  in  about  three 
years.  I  have  one  patient  who  is  alive 
and  apparently  well  at  the  end  of 
eight  years.  That  is  the  longest  I 
have  seen.  Dr.  Holtz,  of  Grand 
Rapids,  showed  a  case  at  the  Chicago 
meeting  six  years  ago  that  had  been 
well  eight  years.  That  was  the  long- 
est case  that  anybody  within  conver- 
sation distance  had  known  of  to  be 
permanently  well. 

Now  the  question  comes  up,  how 
can  we  get  rid  of  these  great  masses 
of  malignant  tissue  and  how  are  we 
to  prevent  them  from  coming  back: 
how  are  we  going  to  get  the  patient 
completely  well?  What  observations 
are  you  making  or  what  shall  you  use 
to  guide  you  in  making  the  exposures? 
We  cannot  go  on  treating  a  patient 
forever  just  because  he  has  had 
Hodgkin's  disease.  When  shoud  we 
stop  and  when  should  we  begin  again? 
How  shall  we  answer  that?  Is  there 
anybody  who  can  answer  that?  I 
have  these  patients  come  back  when 
they  are  well  at  least  once  in  three 
months  for  careful  observation.  If 
there  is  the  slightest  sign  of  recur- 
rence I  treat  them  and  treat  them 
very  actively.  I  think  we  should  not 
confine  our  treatment  to  the  areas  we 
can  palpate  but  should  go  beyond 
that.  I  have  had  a  few  cases  in  which 
I  got  rid  of  everything  in  the  avilla 
and  chest  and  at  the  time  I  was  treat- 
ing the  patient  I  could  not  find  any- 
thing in  the  abdomen  and  later  the 
patient  would  turn  up  with  a  metas- 
tasis in  the  abdomen  and  would  die. 
Just  last  week  I  saw  a  patient  who 
was  treated  a  year  ago  with  large 
doses  of  x-ray  and  at  the  same  time 
the  internist  used  Coley's  serum.  _  Tt 
seemed  foolish  to  add  any  devitalizing 
effect  to  the  blood  by  using  x-ray,  so 
we  stopped  the  x-ray.  Later  the  pa- 
tient was  sent  to  the  surgical  depart- 
ment of  another  hospital  for  the  re- 
moval of  a  large  kidney.  The  sur- 
geon recognized  this  as  a  part  of  the 
Hodgkin's  disease  and  sent  him  to 
the  x-ray  department  of  that  particu- 
lar hospital.     That   patient   came  in 


the  other  day  nearly  well  as  a  result  of 
the  x-ray  treatment.  You  could  not 
feel  the  abdominal  glands.  Most  of 
these  cases  are  very  well  nourished 
and  abdominal  masses  are  hard  to 
palpate. 

These  same  remarks  can  apply  just 
as  well  to  the  leukemias.  As  to  when 
we  shall  stop  treatment,  and  when  we 
shall  begin  treatment  again.  In  treat- 
ing the  spleen  I  have  not  been  able 
to  see  why  there  should  be  any  rea- 
sonable advantage  of  radium  over 
x-ray.  Personally  I  divide  the  spleen 
into  three  areas,  front,  back  and  side, 
and  in  that  way  I  am  getting  as  much 
cross-fire  effect  as  possible.  I  have 
treated  quite  a  number  of  myeloge- 
nous leukemias  in  that  way.  Theor- 
etically I  think  it  is  correct  to  treat 
the  long  bones,  but  I  have  not  seen 
any  better  results  than  when  the 
spleen  alone  is  treated. 

DR.  L.  A.  SANTE,  St.  Louis.  Mo.: 
I  would  like  to  ask  Dr.  Soiland 
whether  he  had  any  result  in 
treating  leukemias  with  intravenous 
injections  of  radium  solid  deposit? 
Three  years  ago  at  the  Atlantic  City 
meeting  I  heard  Dr.  Janeway  give  a 
discussion  on  three  cases  treated  in 
that  way.  In  the  three  cases  the 
blood  picture  returned  to  normal  and 
has  remained  so.  One  case  had  been 
well  one  year  anad  the  other  two 
years.  At  the  time  it  seemed  to  me 
that  this  was  the  nearest  approach 
to  a  cure  that  had  been  attained  in 
an}-  other  manner. 

DR.  BYRON  C.  DARLING,  New 
York  City:  In  regard  to  the  treat- 
ment of  leukemia.  T  had  a  case  of 
myelogenous  leukemia  which  T  would 
like  to  report.  This  man  came  to 
Bellevue  Hospital  in  1910  with  73.600 
white  cells  and  31  per  cent  myelocytes 
in  the  blood.  That  was  in  1910  after 
Pancoast  and  Stengel  published  their 
work  onthis  subject.  Following  them 
I  treated  him  over  the  long  bones  and 
got  no  result,  but  after  T  treated  him 
over  his  spleen  I  got  so  much  response 
that  T  stopped  the  treatment  for  a 
time.  His  improvement  kept  on  with 
treatments,  guided  by  blood  counts 
from  time  to  time. 

In  the  next  year  he  had  his  ab- 
scessed teeth  extracted  and  an  oc- 
casional treatment  until  his  white 
cells  at  the  end  of  the  year  went 
down  to  12.000  and  myelocytes  to  1 
per  cent  and  nothing  after  several 
examinations  over  several  months. 
Then  when  he  began  to  complain  of 
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a  staggering  gait  I  sent  him  to  a 
neurologist  who  found  that  he  had  a 
4  plus  Wasserman  and  treated  him 
with  salvarsan. 

During    the    treatments    his  large 
spleen    receded   gradually    from  low 
in  the  abdomen  to  beneath  the  costal 
region.    I  instructed  him  to  keep  in 
touch  with  me  and  he  did  so  for  some 
years,  taking  an  occasional  treatment 
as  his  myelocytes  showed  a  tendency 
to  increase,  each  treatment  being  fol- 
lowed by  improvement  until  in  1920  T 
heard  that  he  had  died  with  no  cause 
given.     He  had  lived  over  10  years 
after  the  diagnosis  was  made  and  had 
had  several  years  of  previous  history 
besides.    I  feel  that  since  he  was  an 
intelligent  man,  if  he  had  suspected  a 
recurrence,  he  would  have  come  to 
see  me.    He  may  have  died  from  some 
other  disease.   At  least  he  symptom- 
atically  recovered  and  lived  ten  years, 
showing    at    times    a    normal  blood 
count,   always   directly   the   result  of 
treatment.    There  was  nothing  to  in- 
dicate remissions  of  the  disease  inde- 
pendent of  the  x-ray  treatment. 

DR.    G.    W.    HOLMES,  Boston, 
Mass.:    I  did  not  hear  Dr.  Bowing's 
paper,  so  I  cannot  discuss  it.    I  am 
very  much  interested  in  the  subject, 
however.    We  had  an  opportunity  to 
observe  quite  a  number  of  cases  over 
a  considerable  period  of  time.  We 
have  also  seen  a  few  cases  in  which 
radium  was  employed.    As  Dr.  Pfah- 
ler  said,  there  are  no  permanent  cures. 
About  four  years  ago  the  reports  from 
the  Huntington  Hosptal  of  cases  in 
which   radium   was   applied  over  the 
spleen  was  published.  At  present  they 
are  using  x-ray  as   well   as  radium. 
They  feel  they  are  getting  better  re- 
lief and  some  of  them  stay  well  for  a 
number  of  years  under  constant  ob- 
servation.    When  we  began  to  treat 
these  cases  we  rayed  just  the  visible 
glands.  The  glands  disapeared  rapidly 
and  then  would  come  back  in  some 
other    place.     Later    we    rayed  the 
chest  in  addition  and  prevented  the 
accumulation    of    fluid.      Our  early 
cases   died   with   fluid   in    the  chest. 
When  we  began  to  ray  the  chest  this 
did   not   occur,   but   they   died  with 
fluid  in  the  abdomen,  and,  when  we 
rayed  the  abdomen  they  died  with  no 
fluid.    They  died  anyway.     I  believe 
as  soon  as  we  get  a  case  we  should 
ray  all  the  glandular  distribution  in 
the  body.    Let  them  come  back  every 
three  months  for  observation.  When 
you  see  signs  of  recurrence,  ray  them 
again   and   do  not  be   content  with 


[f*inK  Just  the  fiends  in  the  neck. 
We  have  found  it  of  some  value  to 
nave  the  blood  examined.  The  char- 
acter of  the  blood  has  helped  us  some 
in  determining  how  far  we  can  go 
with  the  treatment.  I  think  any  one 
who  has  done  much  deep  therapy  has 
5S!u       chan^cs   in    th€    white  count. 

?  o/>n"  White   COUnt  &0eS   (lmvn  to 

^,(XK)  it  is  time  to  stop  and  when  the 
mononuclear  lymphocytes  are  increas- 
ing it  is  a  good  idea  to  start  again 
eyen  though  you  do  not  see  any 
glands.  T  have  seen  a  case  gradually 
osing  ground  without  glandular  en- 
largement in  the  chest  or  elsewhere. 
You  notice  as  they  come  into  the  of- 
fice that  they  have  no  'pep,"  they  act 
sleepy.  When  you  see  these  changes 
vou  know  it  is  about  over.  One  fel- 
low who  acted  in  this  way  was  given 
a  blood  transfusion  and  he  is  alive 
today,  but  I  think  he  is  getting  into 
the  same  stage  again.  T  do  not  know 
whether  or  not  blood  transfusions  do 
any  good. 

I  never  have  any  particular  help 
from  raying  the  long  bones  cither  in 
Hodgkin's  disease  or  in  leukemia.  I 
think  if  you  are  going  to  ray  the  long 
bones  you  had  better  use  radium. 
With  the  penetration  we  can  use  I 
have  an  idea  that  we  do  not  knock 
out  the  bone  marrow  very  much.  I 
do  not  think  it  is  necessary  to  get 
any  burns.  Our  Hodgkin  cases  re- 
spond very  rapidly. 

DR.  G.  E.  RICHARDS,  Toronto. 
Canada:  I  would  like  to  ask  Dr. 
Bowing  if  he  has  felt  that  there  is 
any  real  advantage  in  having  circulat- 
ing in  the  blood  stream  any  of  the 
metallic  or  other  substances  which 
are  supposed  to  produce  secondary 
rays  at  the  time  of  radiation  either 
by  radium  or  x-ray.  We  ran  a  series 
of  parallel  cases  some  three  years  on 
the  splenic  medullary  type  and  we 
thought  we  got  better  results  when 
arsenic  was  circulating  in  the  blood 
during  the  administration  of  the  treat- 
ment, where  the  treatment  was  being 
done  by  x-ray.  I  would  like  to  know 
if  there  is  any  other  information  and 
if  it  is  right  or  if  it  is  a  fallacy? 

This  subject  is  one  of  great  interest 
to  me  and  I  hope  there  will  be  one 
or  two  who  might  remember  that  I 
read  a  paper  before  this  Society  last 
fall  on  the  subject.  At  that  time  we 
reported  the  results  in  twenty-three 
cases.  The  oldest  living  case,  I  think, 
is  six  years.  I  know  we  have  a  case 
of  Hodgkin's  disease  which  has  been 
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under  my  care  for  six  years  and  we 
have  several  which  have  been  under 
constant  observation  for  periods  over 
four  years  and  a  fair  number  running 
down  from  that  to  the  more  immedi- 
ate present.  While  we  believe  that 
these  people  are  cured,  1  think  we 
can  say,  and  I  think  we  ought  to  say 
to  the  profession  in  general  that 
there  is  no  other  known  means  of 
therapeutic  handling  of  these  cases 
that  is  so  satisfactory  or  offers  so 
much  to  the  patient.  It  may  be  a 
symptomatic  cure,  but  if  T  were  up 
against  Hodgkin's  disease  or  splenic 
leukemia,  I  would  look  upon  that  ex- 
tra five  years  as  being  something  of 
very  great  value  to  me. 

DR.  HARRY  H.  BOWING,  Roch- 
ester, Minn,  (closing  his  part  of  the 
discussion):  Dr.  Holmes  summarizes 
the  situation  and  probably  has  an- 
swered many  of  Dr.  Pfahler's  ques- 
tions. Several  years  ago  when  radium 
was  applied  for  this  condition  at  the 
Clinic,  very  small  doses  were  given. 
For  example,  fifty  milligrams  of 
radium  sulphate  were  applied  and  left 
in  positon  for  from  two  to  four  hours, 
and  with  this  small  amount  of  treat- 
ment, favorable  results  were  obtained, 
but  remissions  and  chest  and  abdom- 
inal glandular  enlargements  occurred. 
X-ray  treatment  of  the  large  body 
cavities  was  not  considered  at  all.  At 
this  time  we  anticipate  that  with  in- 
tensive radium  and  x-ray  treatments 
from  the  very  beginning  in  spite  of 
negative  x-ray  plates,  and  negative 
physical  examinations,  except  for  the 
superficial  glandular  enlargements  we 
hope  to  accomplish  more  lasting  re- 
sults. In  this  way  we  are  treating  as 
Dr.  Flolmes  pointed  out,  all  the  lym- 
phoid tissues  of  the  body,  because 
there  is  a  great  chance  that  the  super- 
ficial glandular  enlargements  are  only 
a  local  manifestation  of  a  general 
lymphoid  hyperplasia.  It  has  been  my 
privilege  to  treat  cases  with  intensive 
general  toxic  pruritus  and  as  their 
general  condition  improved,  the  pruri- 
tus disappeared.  We  will  add  months 
and  in  some  cases  years,  to  their  lives 
by  this  type  of  therapy,  and  markedly 
advanced  cases  will  be  made  more 
comfortable. 

Dr.  Pfahler  asks  how  long  shall  he 
carry  on  the  treatment.  Radium 
should  be  applied  to  the  superficial 
glandular  enlargements  as  long  as 
they  remain  active,  treatment  being 
given  at  intervals  of  six  to  eight 
weeks,  and  x-ray  treatments  applied  to 


the  body  cavities  at  intervals  of  three 
to  four  weeks  until  a  series  of  six  or 
eight  of  the  latter  have  been  given. 
Then  a  rest  of  two  or  three  months 
to  determine  if  further  treatment  i< 
indicated. 

As  to  the  metallic  substances  cir- 
culating in  the  blood  stream  during 
irradiation  treatment  with  the  forma- 
tion of  secondary  therapeutic-  rays,  I 
believe  it  is  physiologically  impossible 
to  get  metallic  particles  f.  remain  in 
the  blood  stream.  They  are  almost 
instantly  removed  by  the  liver  follow- 
ing their  introduction  into  a  blood 
vessel.  Kendall  has  shown  that  many 
iodin  compounds  injected  into  the 
blood  stream  are  immediately  de- 
posited in  the  liver.  Tn  cases  of  ad- 
vanced carcinoma  of  the  stomach,  bis- 
muth meals  have  been  given  with  the 
hope  of  producing  secondary  thera- 
peutic rays,  but  it  has  been  abandoned. 

I  am  _  greatly  interested  in  the 
therapy  in  cases  of  leukemia  as  re- 
ported by  Dr.  Soilnnd.  Our  treatment 
of  such  cases  is  a  little  different.  We 
do  not  treat  any  of  the  long  bones 
with  x-ray  since  we  feel  that  there  is 
little  accomplishment  as  Dr.  Holmes 
pointed  out  in  his  discussion.  The 
usual  application  of  fifty  milligrams. 
We  are  of  the  opinion  that  the  blood 
picture  of  patients  treated  with  radium 
can  be  better  controlled.  Given  a 
case  of  acute  lymphatic  or  splenomye- 
lognous  leukemia:  we  usually  applv 
larger  doses  of  radium  in  an  attempt 
to  make  the  case  a  chronic  type.  The 
usual  application  in  the  chronic  type 
is  fifty  milligrams  of  radium  sulphate 
or  the  emanation  contained  in  a  uni- 
versal silver  tube  applicator  wall. 
5  millimeters  in  thickness  filtered 
through  two  millimeters  of  lead  .'it 
2.5  millimeters  distance.  In  the  lym- 
phatic leukemia  eight  areas  are  mapped 
out.  selecting  the  largest  lymph 
glands.  The  duration  of  application 
is  three  hours  to  each  area.  In  the 
splenomvelogenous  type  the  radium  i- 
applied  in  a  similar  manner  and  four 
to  six  areas  are  mapped  out  in  the 
area  of  the  splenic  enlargement.  The 
duration  of  application  is  from  four  to 
six  hours  each.  At  the  end  of  four  or 
five  days  following  the  treatment,  a 
blood  count  i>  made.  Should  the 
hemoglobin  and  red  cells  diminish  in 
number,  the  treatment  should  be 
stopped  for  a  period  of  -ix  week-. 
Should  the  white  cells  alone  diminish 
in  number,  four  application-  at  weekly 
intervals  are  outlined:  then  a  rest  of 
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six  to  eight  weeks  to  determine  if 
further  therapy  should  be  considered. 
The  usual  medicinal  remedies  are 
given  to  combat  the  anemia.  I  do 
not  know  of  another  disease  that 
comes  under  the  observation  of  the 
radiologist  which  demands  a  closer 
cooperation  of  radiologist  and  clini- 
cian. The  blood  picture  and  general 
condition  of  the  patient  should  be 
passed  upon  before  each  application 
of  radium. 

Regarding  splenectomy  in  these 
cases,  it  has  been  my  privilege  to 
radiate  the  splenic  tumor  with  marked 
reduction  in  size,  affording  its  re- 
moval. Dr.  W.  J.  Mayo  and  Dr. 
II.  Z.  Giffin  have  recently  reported 
these  cases. 

DR.  ALBERT  SOILAND,  Los 
Angeles,  Cal.  (closing  his  part  of  the 
discussion):  Unfortunately  T  was  un- 
able to  be  present  for  Dr.  Bowing's 
paper.  There  is  today  less  room  for 
argument  between  x-ray  and  radium 
radiation.    It  does  not  make  any  par- 


ticular difference  which  one  you  use, 
provided  you  supply  sufficient  energy 
of- radiation  from  either  source.  You 
can  use  them  both  together  or  each 
one  alone.  There  is  just  this  one  dif- 
ference, that  radium  is  more  strictly 
a  local  agent.  If  you  want  to  get  a 
local  action  over  the  glands  or  on  the 
spleen,  you  can  get  it  a  little  quicker 
with  radium  than  with  x-ray.  I  do 
not  lay  down  a  haid  and  fast  technicpie 
except  in  a  general  way,  because  you 
have  to  treat  -every  case  individually. 
As  a  rule,  we  do  not  get  leukemia 
cases  until  they  have  been  through 
the  hands  of  many  medical  men,  and 
they  have  ordinarily  had  every  form 
of  treatment.  All  that  remains  then 
is  radiation.  In  regard  to  the  blood 
examination,  this  is  always  necessary. 
It  is  more  important  to  maintain  a 
good  hemoglobin  and  red  count  than 
to  lower  the  white  count  beyond  a 
certain  point.  I  have  had  no  experi- 
ence with  post-operative  cases  of 
leukemia. 


* — Read  at  mid-year  meeting-  of  The  Radiological  Society  of  North  America, 
held  at  Boston.  June  3  and  4,  1921. 
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Determination  of  Dental  Focal  Infections  by  Means  of  the  Radiogram 

Maximilian  John  Hubeny,  M.  I). 
Chicago,  Illinois 


THE  incentive  for  this  dis- 
course is  to  correct  a  very 
prevalent  and  almost  universally 
accepted  premise,  that  the  radio- 
gram is  incontrovertible,  prima 
facie  evidence  of  the  absence  or 
presence  of  dental  focal  infection. 

Epochal  periods  take  place  in 
medicine  as  well  as  in  other  fields 
of  endeavor.  Tt  is  the  sincere  con- 
viction of  the  writer,  that  the  ap- 
preciation of  the  potency  or  the 
actuality  of  dental  infections  as 
the  causative  or  contributory  fac- 
tors of  disease  processes,  marks  a 
new  era  of  such  moment  that  it  is 
second  to  no  other  discovery  in 
the  domain  of  medicine. 

Generally  speaking,  three  fac- 
tors are  the  chief  causes  of  dis- 
ease :  namely,  disturbances  of  me- 
tabolism, trauma  and  infections. 
These  may  exist  separately  or  in 
various  combinations  and  se- 
quences. 

Traumatic  conditions  give  a 
very  evident  etiology,  but  the 
cause  or  causes  of  metabolic  or 
infectious  diseases  are  not  so 
easily  recognized. 

Tn  1683  Leeuwenhoek  an- 
nounced the  discovery  of  sper- 
matazoids,  yeast  cells  and  cer- 
tain large  bacteria-  Plenciz  of 
Vienna,  was  so  favorably  im- 
pressed with  Leeuenhoek's  work 
that  in  1762  he  announced  the  re- 
sults of  his  researches,  stating 
that  each  disease  is  caused  by  a 
special  organism,  that  decomposi- 
tion is  caused  by  micro-organisms 
and  that  bacteria  can  grow  in  liv- 
ing tissue.  , 

This,  most  naturally,  was  of 
tremendous  importance.  Subse- 


quently Oliver  Wendell  Holmes 
in  the  year  1843  published  his 
famous  essay  on  the  "Contagious- 
ness of  Puerperal  Fever";  in  1847 
Semmelweiss  maintained  the  same 
theory. 

The  first  definite  knowledge  of 
bacteria  and  their  products  came 
from  a  chemist  and  not  a  physi- 
cian, and  dates  from  the  study  of 
fermentation  by  the  illustrious 
Frenchman.  Pasteur. 

P>efore  his  day,  bacteria  were 
known,  theories  of  infections  had 
been  elaborated  and  vaccination 
practiced,  but  he  definitely  estab- 
lished the  importance  of  bacteria 
in  putrefaction,  fermentation,  and 
disease,  and  gave  to  vaccination  a 
scientific  basis. 

The  views  of  Pasteur,  which 
were  radical  departures  from  ac- 
cepted belief,  inaugurated  a  bit- 
ter controversy,  and  in  that  con- 
troversy were  born  the  mierobic 
theory  of  disease,  the  doctrine  of 
preventive  inoculation,  antiseptic 
surgery  and  serum  therapy. 

Since  then,  considerable  knowl- 
edge has  been  added  to  bacteri- 
ology, serology  and  immunology. 

Asepsis  and  antisepsis,  for  which 
Lister  deserves  great  commenda- 
tion, were  developed  on  the  predi- 
cation of  infection. 

Tt  appears  then,  that  prophy- 
lactic medicine  was  to  be  and  now 
is.  the  most  auspicious  procedure 
for  the  preservation  of  human  life 
and  abolition  of  much  illness  and 
discomfort.  This  formula  natur- 
ally requires  donors  and  recipi- 
ents, the  latter  representing  the 
patients,  the  former  the  physi- 
cians and  dentists. 
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Great  difficulty  is  encountered 
in  persuading  the  acceptance  of 
ideas  that  appear  radical  and  re- 
education, which  is  sometimes 
slow  and  tedious  is  not  produc- 
tive of  the  results  consistent  with 
the  exigencies  of  the  ever  present 
end  results  of  invalidism  or  death- 
Medicine  is  so  manifestly  em- 
pirical, that  in  the  attainment  of 
a  diagnosis,  conservatism,  a  postu- 
lation,  so  often  used  to  cover  up 
ignorance  and  procrastination,  is 
advised  and  practiced,  often  term- 
inating seriously. 

There  are  three  factors  that 
have  a  direct  bearing  on  any  in- 
fective process;  firstly,  high  viru- 
lence of  the  infecting  organism  ; 
secondly,  degree  of  resistance  of 
the  individual,  viz :  immunity ; 
thirdly,  inoculation  with  an  un- 
usually large  number  of  bacteria, 
which  if  introduced  in  large  num- 
bers overwhelm  the  protective  ele- 
ments of  the  body. 

To  anticipate  eventualities  or  to 
practice  conservatism  the  afore 
mentioned  factors  should  be 
known ;  however,  there  is  no 
method,  now  known,  which  can 
be  applied  to  predetermine  these 
factors  before  extracting  the 
tooth  or  teeth  that  might  be  pro- 
ducing infection. 

Unfortunately  it  often  happens 
that  little  or  no  pain  exists  in  the 
neighborhood  of  the  pathologic 
teeth  and  because  of  this  a  sense 
of  false  security  is  entertained  by 
the  physician,  dentist  and  patient ; 
how  fallacious  this  is.  one  can 
readily  understand  by  calling  to 
mind,  such  diseases  as  leukemia, 
pernicious  anemia,  sarcomata,  tu- 
berculosis, etc.,  where  pain  is 
practically  absent  and  still  the 
termination  is  fatal. 

One  often  hears  the  argument 
advanced  that  the  patient  does  not 
get  well  or  improve  after  extrac- 
tion ;  the  solution  of  this  can  be 
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found  by  considering  the  possi- 
bility of  metastasis,  or  metabolic 
disturbances,  because  of  toxin  ab- 
sorption or  presence  of  other 
sources  of  infection  than  dental 
or  a  combination  of  these  condi- 
tions. 

The  metastatic  action  of  malig- 
nancies is  always  considered 
rather  gravely,  and  something  to 
be  completely  avoided,  while  me 
tastatic  involvements  of  infectious 
origin  are  too  often  disregarded, 
with  the  consequences  that  con- 
valescence may  be  retarded,  pro- 
longed or  wholly  unsatisfactory. 
Furthermore  resolution  from  a 
disease  process  depends  to  a  great 
extent  on  the  nature  of  the  organ- 
ism and  the  duration  of  the  ill- 
ness. It  therefore  appears  rea- 
sonable that  the  earlier  a  focus  of 
infection  is  removed  the  more 
rapid  the  convalescence. 

The  works  of  Rosenow,  Duke, 
Head,  Roose,  Dively,  Novitsky, 
Brown  and  Irons,  have  definitely 
established  the  presence  of  infec- 
tion in  teeth ;  their  deductions 
were  based  on  bacteriological, 
pathological,  roentgenological  and 
clinical  observations. 

Rosenow's  work  was  done  in 
conformity  with  Koch's  law  and 
was  ultra  scientific ;  however,  it  is 
unfortunate,  that  much  of  the 
practice  of  medicine  is  empirical 
and  the  end  result  is  the  decid- 
ing factor  in  judging  values- 

Consequently,  the  writer  was 
impressed  by  clinical  experiences, 
of  the  necessity  of  assisting  in 
disproving  of  assisting  in  disprov- 
ing some  accepted  notions  based 
on  the  findings  of  the  radiogram. 

The  radiogram  records  varia- 
tions in  densities,  these  apparent 
variations  should  describe  bony 
and  dental  structures,  some  of 
the  latter,  viz :  the  peridental 
space,  by  indirect  signs  only. 
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Considering  the  behavior  of 
bone  in  general,  as  observed  roent- 
genologically,  it  appears  to  be  a 
structure  of  very  limited  reaction 
to  pathologic  conditions.  From 
this  viewpoint,  there  seem  to  be 
only  three  reactions  possible. 
First,  atrophy  or  diminution  of 
lime  content ;  second,  destruction 
of  bone  tissue,  local  or  general ; 
third,  formative  processes,  char- 
acterized by  formation  of  new 
bone  or  a  condensation  of  exist- 
ing bone  around  a  focus  of  dis- 
ease. 

At  the  present  time  it  is  quite 
generally  agreed  that  if  a  de- 
structive area  is  observed  around 
a  tooth,  that  tooth  should  be  ex- 
tracted. 

However,  we  have  still  under 
dispute,  first,  those  teeth  in  which 
a  peri-apical  decalcification  ex- 
ists, regardless  how  minute ;  sec- 
ond, those  areas  containing  form- 
ative bone. 

The  areas  of  decalcification 
have  in  the  writer's  experience, 
been  more  prolific  sources  of  dis- 
seminating disease  than  those  in 
infective  processes  attended  by 
osteoplastic  formation.  The  osteo- 
plastic formation  is  the  effort  of 
the  local  bone  structure  towards 
localizing  the  disease,  indicating 
a  good  immunizing  tendency,  and 
probably  suggesting  a  lowr  viru- 
lence of  the  infecting  organism, 
and  also  an  infection  of  long 
standing. 

In  peri-apical  rarefactions  the 
following  impressions  are  per- 
ceived :  First,  relatively  acute  pro- 
cess ;  second,  possibly  a  virulent 
organism,  in  large  numbers  ;  third, 
poor  local  resistance.  In  either 
case,  extraction  is  advised- 

A  more  contentious  matter  is, 
what  shal  be  done  with  teeth  that 
are  well  filled  and  have  no  roent- 
genological evidences  of  path- 
ology?   By  all  means,  if  the  pa- 


tient is  sick  and  no  other  possible 
source  of  infection  can  be  found, 
extract  the  tooth.  This  comes 
under  the  incongruous  head  of 
conservatism.  Conservatism,  be- 
cause if  we  do  otherwise,  we  are 
open  to  censure;  but,  the  censure 
should  be  placed  where  it  right- 
fully belongs,  that  is,  on  the  pa- 
tients. 

Why  should  they  approach  the 
dental  profession  with  foci  of  in- 
fection and  expect  the  resurrec- 
tion of  dead  structures? 

As  medical  men  we  do  not  at- 
tempt to  replace  diseased  organs 
by  new  ones,  neither  do  we  per- 
mit a  pus  appendix  to  remain. 
Why  should  the  super-natural  be 
expected  from  the  dentist? 

The  lay  people  must  be  edu 
cated  to  visit  the  dentist  early  and 
often  to  prevent  organic  decay  and 
it  is  then  that  the  full  value  of 
prophylaxis  will  exist.  Hereto- 
fore, the  dental  and  medical  pro- 
fessions have  borne  the  responsi- 
bilities that  the  patients  should 
have  borne  and  by  common  ac- 
cord the  patients  should  be  made 
to  feel  that  the  responsibility  is 
wholly  theirs. 

In  some  cases  the  radiogram 
may  reveal  a  change  in  the  nor- 
mal appearance  of  peri-dental 
space,  this  may  be  accompanied 
by  a  localized  decalcifying  or 
osteoplastic  process  and  need  not 
necessarily  be  apical.  In  such 
cases  extraction  is  again  advised. 
In  the  acute  or  fulminating  types 
of  infection,  the  x-ray  is  quite 
valueless,  unless  some  antecedent 
process  such  as  alveolar  absorp- 
tion in  the  immediate  vicinity,  is 
evident,  from  which  reasonable 
deductions  might  be  made. 

W  ith  reference  to  alveolar  ab- 
sorption, a  survey  should  be  made 
as  to  the  depth  of  absorption, 
number  of  tooth  areas  involved, 
acuteness  and  activity.  If  a  single 
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area  is  involved,  the  amount  of 
absorption  small  and  the  progress 
slow,  treatment  might  be  tried  ; 
however,  continued  observation  is 
necessary  and  if  the  process  is 
progressive,  extraction  is  advis- 
able, to  prevent  if  possible,  an 
extension  by  continuity  of  struc- 
true- 

Of  the  two  processes  the  closed 
infective  process  is  generally  to 
be  considered  more  harmful  than 
alveolar  absorption. 

Conclusions 

1.  Future  of  medicine  and 
dentistry  lies  essentially  in  pro- 
phylaxis. 

2.  Burden  of  early  treatment 
should  rest  on  the  patient. 

3.  Cooperation  of  dental  and 
medical  professions  in  re-educat- 
ing the  lay  people. 

4.  (a)  It  is  inadvisable  to  devi- 
talize teeth  and  when  that  stage 
is  reached,  extraction  should  be 
advised,  although  it  must  be  ad- 
mitted that  devitalized  teeth  are 
carried  by  patients,  which  teeth 
are  not  symptom  producing,  (b) 
However,  these  teeth  are  poten- 
tially bad  and  infection  may  occur 
at  any  time,  without  any  local 
symptoms  becoming  manifest. 

* — Read  at  mid-year  meeting-  of  The 
held  at  Boston  June  3  and  4,  1921. 
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Further  Results  Obtainable  With  the  Movable  Bucky  Diaphragm 

Hollis  E.  Potter,  M.  D. 
( 'hicago,  Illinois 


GENTLEMEN,  when  talking 
with  your  president.  Dr.  Ty- 
ler, regarding  this  program  I  had 
it  in  mind  that  by  this  time  I 
would  have  a  considerable  amount 
of  material  on  kidney  stones,  gall 
stones,  pyelography  or  sinus  work 
to  form  the  basis  of  a  paper  of 
some  value.  But  for  various  rea- 
sons I  do  not  feel  that  the  ma- 
terial so  far  obtained  in  these 
fields  is  worthy  of  presentation. 
I  am  still  using  the  first  home- 
made apparatus  for  my  work  and 
for  some  of  these  special  uses 
much  could  be  wished  for  in  its 
construction.  For  instance,  in 
kidney  work  it  is  highly  desirable 
that  there  be  some  method  of  im- 
mobilization and  compression  for 
the  best  results  in  detail  of  kidney 
outlines.  This  I  have  not-  For 
sinus  work,  my  diaphragm, 
mounted  under  the  table,  is  too 
awkward  to  use.  I  have  become 
satisfied  that  there  is  definite 
value  in  sinus  and  mastoid  work, 
but  before  using  this  system  in 
routine  I  shall  have  to  build  spe- 
cial apparatus  for  this  purpose 
alone. 

In  walking  about  your  exhibit 
rooms  I  see  films  made  through 
the  deep  osseous  structures  that 
eclipse  anything  I  have  obtained, 
due  to  the  finer  grid  construction 
now  being  furnished  by  manu- 
facturers. And  in  talking  with 
the  members  I  have  become  con- 
vinced that  most  all  are  so  fa- 
miliar with  the  theory  and  prac- 
tice of  roentgenography  with  the 
Bucky  arrangement  that  it  would 
be  needless  procedure  for  me  to 
dwell  on  it  in  a  general  way. 
There  is  one  aspect  of  the  work 


that  I  would  like  to  emphasize, 
however,  especially  to  those  who 
are  doing  their  first  work  with 
this  diaphragm,  and  that  is  the 
question  of  dosage. 

For  the  first  month  I  used  the 
diaphragm  in  conjunction  with 
plain  plates.  The  increased  ex- 
posure required  by  this  technique 
resulted  in  a  high  tube  mortality. 
The  Coolidge  radiator  type  of 
tube  built  for  thirty  milliamperes 
and  used  at  this  maximum,  back- 
ing up  a  five-inch  parallel  gap  is 
not  supposed  to  be  used  for  more 
than  fifteen  or  eighteen  seconds 
without  becoming  overheated 
Since  on  an  average  individual  at 
25-inch  tube-plate  distance  I  was 
required  to  extend  the  exposure 
to  thirty  seconds  or  more  the 
tubes  suffered  materially.  With 
larger  individuals  the  time  under 
these  conditions  had  to  be  pro- 
longed still  further-  With  the  use 
of  plain  plates,  therefore,  I  was 
obliged  to  make  the  exposures  in 
relays  of  about  fifteen  seconds 
each,  with  ample  rest  between, 
often  even  changing  the  radiator 
during  the  pause.  Suppose  now 
that  it  was  desired  to  make  two 
or  three  plates  in  succession  using 
this  large  discharge  with  a  target- 
skin  distance  of  about  twelve 
inches.  It  is  obvious  that  in  do- 
ing so  one  approaches,  if  not  sur- 
passes the  erythema  dose,  as  has 
been  given  us  by  some  investi- 
gators. Tt  is  in  this  connection 
that  I  would  voice  a  warning 
which  may  prevent  the  enthusi- 
astic repetition  of  exposures  on 
the  same  patient. 

When  T  realized  that  I  was  de- 
molishing  tubes   beyond  reason 
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and  in  two  heavy  exposures  run- 
ning the  risk  of  erythema.  T  na- 
turally began  a  double  screen-film 
technique,  which  has  since  been 
followed.  By  this  method  one 
does  no  harm  to  the  standard 
radiographic  tubes  and  is  at  lib- 
erty to  make  a  number  of  plates 
without  risk.  Even  with  the  dou- 
ble film-screen  method  I  would 
advise  a  thin  filter  when  radio- 
graphing sinuses  for  fear  of  epi- 
lation. 

Looking  back  upon  these  facts 
it  seems  rather  fortunate  that  T 
got  along  without  an  erythema 
or  an  epilation,  but  I  am  satisfied 
that  the  limit  was  so  nearly  ap- 
proached on  different  occasions 
without  once  thinking  of  the  con- 
sequences that  the  best  thing  I 
could  say  here  today  is  to  look 
out  sharply  for  over-exposure  of 
your  patient  during  your  first  ex- 
periments with  a  Bucky  appar- 
atus. 

Discussion 

LEWIS  G.  COLE.  Dr.  Potter  is 
certainly  to  be  most  heartily  congrat- 
ulated on  his  achievement  in  perfect- 
ing the  Bucky  diaphragm  or  grid. 

It  is,  I  believe,  the  greatest  im- 
provement in  x-ray  apparatus  since 
the  development  of  the  Coolidge 
tube. 

The  serious  detrimental  effect  of 
secondary  rays  in  radiography  has 
been  generally  recognized. 

This  Potter  Bucky  grid  does  not 
prevent  secondary  rays  from  being 
generated  in  the  body,  but  does  pre- 
vent part  of  them  from  reaching  the 
plate  or  films. 

The  improvement  in  the  contrast  of 
the  plate  is  so  great  that  it  might  lead 
us  to  be  satisfied  in  preventing  only 
about  one  half  of  the  secondary  rays 
from  reaching  the  plate. 

If  a  double  grid,  working  at  right 


angles  to  each  other,  were  possible 
the  contrast  would  be  still  more  in 
creased.  This,  so  far,  has  been  im 
practical. 

Another  method  of  eliminating  the 
secondary  rays  is  to  diminish  the 
area  of  the  body  that  is  exposed.  This 
fact  was  recognized  by  Albers-Schoen- 
berg  when  he  first  used  the  diaphragm 
or  compression  blend  of  cases  for 
abdominal  radiograms. 

Subsequently  I  attempted  to  use 
these  cones  or  compression  blends  for 
various  areas  of  an  abdomen  on  a 
single  large  plate,  but  this  was  un- 
successful, and  later  I  used  a  series 
of  parallel  slots,  two  in  front  and  one 
behind  the  patient. 

These  three  parallel  slots  were  made 
to  accomplish,  by  a  totally  different 
method,  what  has  been  accomplished 
by  the  Potter  Bucky  diaphragm. 

This  has  been  developed  to  the  ex- 
perimental stage,  but  has  not  been 
applied  to  practical  radiography. 

I  believe  that  a  combination  of  the 
Potter  Bucky  grid  behind  the  patient 
moving  in  one  direction  and  in  paral- 
lel slots  in  front  of  the  patient  mov- 
ing at  right  angles  to  the  grid  will 
still  more  increase  the  contrast  of  the 
plates. 

It  is  strange  how  history  repeats 
itself.  Fourteen  years  ago,  when  I 
first  attended  a  meeting  of  the  Ameri- 
can Roentgen  Ray  Society,  I  read  an 
article  on  Direct,  Indirect  and  Second- 
ary Radiation,  and  that  article  at  this 
date  has  a  definitely  direct  bearing  on 
the  work  of  Potter  and  the  work  that 
we  are  now  all  interested  in,  viz:  the 
elimination  of  secondary  rays. 

Dr.  Steiner,  my  associate,  told  me 
that  I  could  not  talk  these  Direct, 
Indirect  and  Secondary  rays  to  an 
audience  and  make  them  understand 
my  conception  of  them,  because  he 
had  lived  with  me  for  four  years  and 
could  not  yet  understand  by  concep- 
tion of  them;  and  after  reading  the 
notes  submitted  by  the  stenographer 
I  have  decided  he  was  right. 

I  am,  however,  going  to  attempt,  at 
the  next  meeting,  to  describe  and 
demonstrate  my  conception  of  Direct, 
Indirect  and  Secondary  radiation. 


* — Read  at  mid-year  meeting-  of  The  Radiological  Society  of  North  America, 
held  at  Boston,  June  3  and  4,  1921. 
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The  Twilight  and  the  Dawn 
I. 

A thoughtful  search  of  the  calendar 
of  medical  achievement  for  some 
powerful  way  to  express  the  intense 
feeling  which  will  inspire  every  man 
who  attends  the  annual  meeting  of 
The  Radiological  Society  of  North 
America  brings  one  very  close  to  the 
high  conception  of  human  service 
which  is  the  foundation  of  the  science 
of  medicine.  It  also  holds  a  remark- 
able fascination,  something  akin  to 
which  public  speakers  must  feel  when 
they  are  able  to  tell  a  story  of  human 
conduct  in  such  a  vivid  way  as  to  make 
audiences  laugh  and  weep  alternately. 

The  science  of  medicine  is  not  en- 
tirely devoid  of  funny  incidents.  That, 
however,  is  not  the  picture  sought  to 
be  presented  here.  The  time  is  one 
for  serious  thought.  No  man,  no  mat- 
ter at  what  particular  place  or  time 
he  moved  in  the  history  of  the  world, 
ever  lived  in  a  moment  of  greater  por- 
tent. No  man  ever  struggled  to  mas- 


ter a  more  delicate  and  intricate  ques- 
tion than  that  which  embraces  the 
national  health.  That  is  especially  true 
when  it  is  remembered  that  the  answer 
to  this  great  problem  must  very  soon 
be  written  with  a  strong  hand  across 
the  blackboard  of  eternity,  and  as 
written,  will  absolutely  determine 
whether  the  medical  profession  is  to 
become  a  dynamic  force  in  national 
affairs,  in  social  stability,  in  industrial 
progress,  in  economic  righteousness, 
and  in  political  decency;  or  whether, 
due  almost  entirely  to  its  own  inertia, 
the  medical  profession  is  eventually 
to  become  a  miserable  representation 
of  those  inviolable  principles  which 
have  been  its  bill  of  rights  wherever 
human  suffering  was  found. 

A  conscientious  effort  to  interpret 
the  meaning,  the  cause,  and  the  issues 
of  the  life  we  live,  is  bound  to  compel 
any  man  who  attempts  it  to  use  figures 
of  speech  common  to  all  men,  and 
which  per  se  hold  that  vital  inner  urge 
expressed  in  common  appeal  and  uni- 
versal understanding.  There  is  plenty 
of  justification  for  that  method, 
though  frankly,  there  would  seem  to 
be  no  need  for  justification  beyond  the 
tremendous  importance  which  the 
question  of  national  health  holds  for 
every  man.  As  the  professed  guardian 
of  the  public  health,  the  medical  pro- 
fession enjoys  unprecedented  oppor- 
tunity for  human  service.  And  its 
responsibilities  are  just  as  surely 
commensurate  with  that  opportunity. 
II. 

The  purpose  of  this  discussion  is  to 
crystallize  a  number  of  thoughts  pre- 
viously advanced,  to  clarify  the  sup- 
porting causes  behind  those  ideals  for 
which  The  Journal  has  striven,  and 
to  make  an  impartial  and  honest  com- 
parison between  the  opportunity  and 
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the  obligation  the  medical  profession 
enjoys  as  the  inevitable  consequence 
of  its  protestations  of  human  service. 

Preventive  medicine  occupies  a 
prominent  place  in  public  and  pro- 
fessional thought.  It  is  but  the  logical 
and  essential  development  of  the 
science  of  medicine.  Social  medicine 
is  being  consistently  advocated  by  a 
great  many  men.  It  is  a  sure  sign  the 
medical  profession  faces  fundamental 
reconstitution.  Much  of  what  follows 
will  essentially  deal  with  the  various 
aspects  of  those  two  phases  of  the 
question.  And  while  some  of  the  il- 
lustrations used  to  demonstrate  cer- 
tain points  may  seem  to  wander  far 
afield,  yet  they  have  deliberate  pur- 
pose and  exact  application  to  some 
particular  angle  of  the  subject  if  you 
will  exercise  the  patience  to  follow 
through. 

III. 

Speaking  in  terms  easily  compre- 
hensible, it  would  seem  that  the  pres- 
ent condition  of  medical  practice  is 
fairly  comparable  to  a  daily  natural 
phenomena,  with  its  consequent  reac- 
tions on  the  members  of  the  human 
family.  Reference  is  made  to  the 
transition  from  day  to  night,  night 
to  day,  and  the  period  of  repose  inter- 
vening. The  twilight  hour  affords  a 
period  for  reflection  when  the  day's 
deeds  may  be  recounted  deliberately. 
Night  kindly  hides  the  jagged  stones 
on  which  conquering  feet  must  bleed. 
Dawn  brings  a  compelling  witchery 
and  sorcery.  While  the  combination 
of  the  three  lays  hold  of  men  with  a 
spirit  of  intrigue  which  stimulates 
nearly  all  men  to  action,  and  some 
men  to  great  achievement. 

While  the  psychology  of  the  thing 
may  not  be  entirely  understood,  there 
is  something  peculiarly  fortifying 
about  that  sort  of  self-communion 
which  some  men  enjoy  at  the  twilight 
hour.  It  provides  a  cumulative  power 
to  accomplish  substantial  things.  Life 
passes  in  review  in  a  sort  of  panoramic 


pastel  on  which  kindly  thoughts  and 
forms  appear  in  the  delicate  hues  of 
hope,  of  ambition,  of  love. 

Contrariwise,  there  is  something  im- 
pelling about  the  dawn.  It  is  the  be- 
ginning of  things  anew.  The  scars  of 
defeat  are  forgotten  in  the  lure,  the 
novelty,  and  the  romance  of  certain 
success,  and  hope  warms  the  blood. 
IV. 

The  annual  meeting  is  the  summa- 
tion of  a  year  of  earnest  endeavor.  It 
is  a  period  of  transition.  It  is  a  scien- 
tific metamorphosis.  Men  from  all 
parts  of  the  United  States,  Canada, 
Mexico,  Cuba,  England,  France  and 
Germany  come  to  a  common  meeting 
place  for  a  common  purpose.  They 
are  actuated  by  common  ideals.  They 
know  that  in  the  free  interchange  of 
ideas,  experiences,  observations,  as- 
pirations, knowledge  is  formed — that 
knowledge  which  justifies  and  revivi- 
fies the  earnestness,  the  hopefulness, 
the  zealous  pursuit  which  they  give 
to  the  problem  of  adding  a  cubit  to 
the  stature  of  a  diseased  and  distorted 
humankind,  which  they  accord  their 
promise  of  a  fair  measure  of  comfort 
and  health  for  a  sick  world. 

V. 

Reviewing  the  potential  possibilities 
of  medical  science,  is  there  not  need 
for  that  calm  deliberation  and  invig- 
orating atmosphere  which  so  charac- 
teristically and  so  exactly  merges  the 
failures  of  today  into  the  successes  of 
the  morrow?  In  the  reconstitution  of 
the  medical  profession  which  appears 
so  imminent,  must  not  our  judgment 
be  tempered,  our  aspirations  renewed, 
by  the  fact  that  the  science  of  health 
must  extend  to  the  widest  shores  of  a 
human  world,  and  jut  out  here  and 
there  and  everywhere  into  a  sea  fed  by 
the  bitter  tears  of  millions  of  men 
and  women  and  children  who  come  to 
the  medical  profession  asking  bread, 
and  to  whom  that  profession  must  re- 
luctantly give  a  stone?  May  we  not 
find  in  this  meeting  some  significant 
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fact  that  will  effectually  lay  the  ghosts 
of  the  science  of  medicine  as  they  stalk 
about  in  the  shadows  of  our  own 
shortcomings,  give  us  assurance 
that  the  morrow  will  be  a  day  of 
greater  usefulness,  and  thus  cheat  the 
dark  hours  of  human  service  of  their 
fearful  congery? 

VI. 

Developing  the  idea  a  little  further, 
is  there  not  an  abundance  of  evidence 
everywhere  to  support  the  view  that 
the  science  of  medicine  is  in  the  twi- 
light hour  of  its  progress,  and  that  it 
is  but  the  part  of  prudence  to  lay 
rpecific  plans  for  the  dawn  of  that  new 
day  so  near  at  hand — a  dawn  which 
will  unquestionably  measure  the  value 
of  medical  science  as  a  social  factor 
by  the  sort  of  intelligent  social  service 
it  accords  the  nation?  Or,  is  there  any 
question  that  the  practice  of  medicine 
as  it  is  conducted  today,  fails  to  re- 
spond constructively  to  the  economic 
and  social  needs  of  a  hundred  millions 
cf  people  whose  ability  to  do  a  day's 
work  is  a  prime  condition  of  their 
existence?  Can  any  one  successfully 
refute  the  wisdom  of  a  preventive, 
positive,  cohesive,  and  organic  national 
health  program  into  which  all  the 
achievements  of  the  medical  profession 
can  be  incorporated? 

Finally,  should  the  medical  profes- 
sion, composed  as  it  is  of  men  of 
high  ideals  and  large  scientific  train- 
ing, be  expected  to  drift  along  in  an 
idyllic  state  of  nonchalance  while  the 
greatest  potential  science  for  human 
betterment  is  robbed  of  its  manhood, 
deprived  of  its  spirit,  and  plundered 
of  its  soul? 

VII. 

These  are  the  reasons  why  the  medi- 
cal man  as  an  individual  is  struggling 
under  a  heavy  load — a  load  which  is 
utterly  beyond  his  capacity.  It  is 
the  reason,  also,  for  going  back  be- 
hind the  actual  science  of  medicine 
and  applying  the  rudiments  of  that 
scientific  training  to  the  laying  down 
of  a  formula  which  will  find  the  un- 


known factors  in  the  great  problem 
of  social  well-being.  In  this  way,  and 
in  this  way  only,  can  there  ever  be 
any  assurance  that  every  member  of 
the  medical  profession  is  building  his 
particular  part  of  the  whole  social 
structure  in  conformity  with  those 
ideals  and  purposes  which  are  bound 
to  grow  out  of  the  concerted  effort  of 
the  entire  profession  to  accomplish  an 
inclusive  and  conclusive  health  pro- 
gram. 

It  certainly  cannot  be  reasonably 
expected  individualistic  study  and 
opinion  concerning  this  important 
question  will  merge  into  a  harmonious 
conception  either  of  its  possibilities  or 
its  probabilities  unless,  and  until,  the 
problems  and  thoughts  of  those  in- 
dividuals have  been  conjointly  stimu- 
lated and  refined,  and  hammered  into 
sound  judgment  by  the  simple  ex- 
pedient of  compelling  every  man  to 
lay  what  he  sees  against  what  every 
other  man  sees. 

That  you  are  going  to  counter  with 
some  reference  to  the  combined  effort 
of  the  medical  profession  in  the  pro- 
mulgation of  "Cancer  Week,"  there 
isn't  the  slightest  doubt.  But  review- 
ing all  the  arguments  advanced  in  its 
behalf  both  within  and  without  the 
profession,  summing  the  whole  thing 
up  in  a  composite  picture  for  critical 
analysis,  one  is  inexorably  forced  to 
accept  the  conclusion  that  the  thing 
which  holds  the  medical  profession  in 
leash,  the  thing  which  degenerates  into 
an  impasse  an  otherwise  laudable  ef- 
fort to  acquaint  the  public  with  exact 
knowledge  concerning  this  horrible 
disease,  is  a  collosal  confusion  of 
ideas  which  suggests  that  specialty  is 
arrayed  against  specialty,  is  that  sheer 
lack  of  continuity  which  provides  the 
public  with  ample  ground  for  believ- 
ing that  there  is  neither  unanimity  of 
purpose  nor  sustained  effort  in  the 
ranks  of  the  medical  profession. 

Quite  naturally,  it  is  not  supposed 
that  The  American  College  of  Sur- 
geons conceived  this  campaign  for  the 
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purpose  of  deifying  the  knife.  How- 
ever, more  than  one  surgeon,  speaking 
on  the  public  platform  under  the  aus- 
pices of  the  "Cancer  Week  Program" 
was  heard  to  make  the  silly  assertion 
that  the  knife  was  and  is  the  only 
method  of  relief  known  to  medical 
science  in  the  treatment  of  this  fright- 
ful scourge. 

VIII. 

This  publication  endeavors  to  cor- 
rectly represent  leading  radiological 
opinion  predicated  on  correct  medical 
knowledge.  For  this  reason,  it  does 
not  hold  the  childish  view  that  radi- 
ology is  the  only  method  of  treating 
cancer  or  any  other  disease.  It  firmly 
believes  it  is  much  more  sensible  to 
admit  the  truth,  which  is,  first,  that 
many  cases  of  cancer,  as  well  as  other 
diseases,  are  incurable  so  far  as  medi- 
cal, surgical,  and  radiological  science 
and  skill  now  go;  second,  that  in  some 
cases  surgery  is  a  very  proper  method 
of  relief;  and  third,  that  in  many  cases, 
exactly  in  the  proportion  more  certain 
knowledge  of  the  possibilities  of  the 
science  of  radiology  increases,  that 
science,  in  the  hands  of  competent 
medical  men,  is  capable  of  very  bene- 
ficial results  pre-operatively,  post- 
operatively and  inoperatively. 

IX. 

It  is  not  the  purpose  of  this  thesis, 
however,  to  engage  in  a  purely  con- 
troversial discussion  of  method.  There 
can  be  no  opposition  to  the  proposi- 
tion that  every  case  should  be  handled 
according  to  its  peculiar  history  and 
conditions,  and  treatment  rendered 
which  accomplishes  the  best  results 
for  the  patient.  That  is  the  premise 
on  which  this  discussion  proceeds. 
The  incident  is  cited  merely  to  prove 
that  there  is  a  fundamental  weakness 
in  the  profession  as  at  present  consti- 
tuted, a  weakness  which  renders  it  in- 
cohesive,  and  gives  birth  to  that  spirit 
of  public  distrust  and  uncertainty 
every  medical  man  experiences  every 
day  in  his  private  practice. 
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That  sort  of  a  condition  cannot  en- 
dure, .simply  because  the  public  will 
no  longer  tolerate  it.  Nor  should  the 
medical  profession  permit  it  to  endure. 

The  problem  is  one  of  procedure  and 
organization,  which,  stripped  of  all 
dissembling  and  mouthing,  resolves 
itself  into  the  question  whether  the 
medical  profession  will  assume  the 
responsibility  for  setting  its  own  house 
in  order  that  it  may  serve  the  national 
health  effectually  and  intelligently,  or 
whether  it  prefers  to  let  other  agencies 
prescribe  its  sphere  of  activity,  and 
restrict  its  field  of  responsibility  and 
opportunity  simply  because  it  has 
failed  to  fully  appreciate  its  inherent 
obligations:  and  failing  to  appreciate 
them,  has  introduced  into  the  record 
of  human  conduct  the  utter  incapacity 
of  medical  science  to  function  as  a 
constructive  social  agency. 

X. 

There  is  nothing  flambuoyant  about 
this  statement  of  the  facts.  If  ever 
there  was  a  time  in  the  history  of  the 
medical  profession  when  individual 
practiti  Dners  needed  to  suppress  all 
petty  jealousies,  submerge  personal 
aggrandizement,  and  devote  every 
ounce  of  energy  they  possess  to  the 
conception  and  discharge  of  a  con- 
structive national  health  program,  that 
time  is  now,  when  the  future  of  the 
profession  is  in  the  balance.  There 
must  be  unity  of  purpose,  loyalty  to 
ideals,  and  an  intensity  of  devotion  to 
the  achievement  of  those  vital  things 
which  beget  the  blessings  of  suffering 
humanity  and  which  constitute  suffi- 
cient justification  for  large  public  con- 
fidence in  the  vision  which  that  pro- 
fession holds  of  its  own  and  the  pub- 
lic welfare. 

These  are  plain  words.  But  an 
emergency  exists,  and  there  is  neither 
the  time  nor  the  inclination  to  waste 
effort  in  useless  pettifogging  and  in- 
terminable discussion  of  insignificant 
details. 
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XI. 

The  issues  involved  in  the  practice 
of  medicine  are  very  different  today 
than  they  were  in  the  nineteenth  or 
even  the  early  part  of  the  twentieth 
century.  The  change  has  produced  a 
lot  of  uncritical  drifters,  men  who  have 
become  hopelessly  confused  trying  to 
determine  the  course  of  blind  social 
currents  coming  from  everywhere  and 
leading  nowhere.  Today  the  future  is 
menacing  and  unfamiliar.  Everybody 
is  grabbing  for  a  friendly  lamp  post 
in  a  giddy  world. 

Obviously,  there  is  great  need  for 
enlightened  ^leadership.  The  socio- 
economic welter  is  struggling  for 
crystallization,  direction,  deliberate 
purpose.  H.  G.  Wells  succinctly  states 
the  situation  when  he  says,  "These 
big  questions  affect  everybody,  also 
they  are  too  big  for  anybody." 

The  medical  profession  is  not 
exempt.  The  flow  of  patients  does 
not  follow  previously  established  lines. 
Men  and  women  defer  medical  atten- 
tion until  the  compulsion  of  fear 
operates.  And  there  is  a  widespread 
physical  and  mental  neurosis  which 
is  destroying  the  individual  will  to 
live  correctly,  the  mandates  of  health 
and  public  welfare  considered. 

Perhaps  this  sounds  like  an  extrava- 
gant statement.  But  when  it  is  re- 
membered that  the  statistics  compiled 
by  the  United  States  Surgeon  General 
in  examinations  conducted  under  the 
selective  service  drafts,  show  more 
than  fifty  per  cent  of  the  total  popu- 
lation suffering  from  diseases,  a  great 
many  of  which  are  absolutely  pre- 
ventable, there  is  ample  justification 
for  vigorous  language.  And  perhaps, 
too,  that  fact  in  and  of  itself,  is  suffi- 
cient reason  in  the  average  person's 
mind  for  pinning  his  faith  to  a  nation- 
alistic scheme  of  medicine;  at  least 
that  would  be  the  logical  conclusion 
drawn  by  men  vigorously  schooled  in 
nationalistic  principle  and  spirit  dur- 
ing the  war. 


Whatever  the  cause,  the  fact  is  that 
men  have  temporarily  lost  their  sense 
of  direction.  They  are  wasting  their 
energies  in  gabbing  about  the  necessity 
of  "getting  back  to  normal."  They 
fail  to  recognize  that  a  new  social 
level  has  been  established,  and  that 
the  normal  of  today  is  an  altogether 
different  condition  than  it  was  yester- 
day; they  don't  like  the  process  inci- 
dent to  the  readjustment  of  their  lives 
to  fit  a  different  state  of  facts  which 
requires  different  standards  of  social 
and  economic  activity;  they  would 
much  prefer  to  pursue  the  old  habits 
of  geographic  culture;  they  feel  an 
uncomfortable  squeeze  about  their 
ribs,  gasp  for  air,  and  try  to  reduce 
their  physical  and  mental  proportions 
instead  of  buying  a  new  suit  of  clothes 
and  consciously  accepting  the  benefits 
of  the  new  world  in  which  they  live. 
XII. 

It  is  not  expected  that  the  medical 
profession  will  assume  the  responsibil- 
ity for  all  the  ills  of  the  human  family 
without  a  struggle.  A  good  many  of 
the  members  of  that  profession  are 
going  to  insist  very  earnestly  these 
things  are  not  within  the  province  of 
medical  science. 

But  preventive  medicine  must  mean 
this  sort  of  thing  in  view  of  the  broad 
contact  of  the  medical  profession  with 
every  phase  of  human  conduct.  It 
must  mean  infinitely  more  than  the 
mere  use  of  the  police  power  of  the 
state  to  safeguard  the  life  and  prop- 
erty of  the  community,  or  it  is  as 
false  a  god  as  was  ever  conceived.  It 
must  mean  that  there  is  some  obliga- 
tion on  the  part  of  the  medical  pro- 
fession to  acquire  specific  knowledge 
concerning  the  immigration  question 
its  its  relation  to  the  public  health, 
with  the  resulting  responsibility  of 
applying  that  knowledge  in  the  erec- 
tion of  preventive  agencies.  It  must 
mean  that  there  is  some  relation  be- 
tween 'he  present  housing  shortage 
and  the  public  health,  and  that  it  is 
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absolutely  impossible  for  the  medical 
profession  to  prescribe  either  pre- 
ventively or  curatively  in  an  intelli- 
gent fashion  without  definite  knowl- 
edge concerning  what  that  relation 
actually  is.  It  must  mean  that  there 
is  some  causal  connection  between 
the  question  of  unemployment  and  the 
physical  and  mental  stamina  of  those 
persons  without  jobs,  to  say  nothing 
of  their  dependent  wives  and  babies; 
and  if  it  be  admitted  such  a  relation 
exists,  how  in  the  name  of  common 
sense  is  the  medical  profession  going 
to  prevent  or  definitely  cure  the  thing 
all  the  world  accepts  as  the  result  un- 
less it  makes  an  earnest,  conscientious 
and  honest  effort  to  understand  and 
remove  the  cause? 

XIII. 

These  are  but  a  few  of  the  intricate 
ramifications  of  the  numerous  phases 
of  modern  medical  practice.  But  they 
are  sufficient,  it  is  believed,  to  dem- 
onstrate beyond  the  point  of  dispute 
the  justice  in  the  current  criticism  of 
the  medical  profession;  and  further, 
that  the  medical  profession  will  have 
to  pursue  some  deliberate  program 
which  will  coordinate  all  the  latent 
forces  of  medical  science  into  a  na- 
tional health  plan,  or  publicly  admit 
that  it  is  unwilling  and  incompetent 
to  undertake  the  task  which  is  inherent 
in  the  science  it  employs. 

XIV. 

By  this  time  the  average  medical 
man  will  be  ready  to  say,  "Granted, 
all  you  say  is  true,  what  specific  plan 
or  suggestion  have  you  as  self-ap- 
pointed critic  to  offer  which  gives  any 
promise  of  the  achievement  of  this 
larger  purpose  so  graciously  thrust  on 
the  medical  profession?" 

Such  a  question  is  both  pertinent 
and  timely.  But  the  man  who  asks 
it  is  going  to  be  keenly  disappointed, 
both  in  the  striking  simplicity  and 
patent  tediousness  of  the  only  answer 
that  can  be  made  to  such  a  question; 
first,  that  human  relations  are  not 
static  so  that  a  man  can  state  a  few 


specific  facts,  memorize  a  few  funda- 
mental principles,  and  say  to  the  bal- 
ance of  the  world,  "Achieve  these  or 
be  damned/'  Second,  that  the  setting 
up  of  such  a  health  program  is  not 
the  job  of  one  man,  but  rather  the  job 
of  all  medical  men,  because  each  is  an 
important  daily  factor  in  the  machin- 
ery of  public  health  and  opinion.  And 
third,  that  before  even  the  first  meagre 
beginnings  of  such  a  program  can  be 
definitely  stated,  it  will  be  necessary 
to  make  a  complete  survey  of  the 
nation  for  the  purpose  of  getting  a 
composite  expression  of  the  opinion 
and  requirements  of  people  engaged  in 
all  lines  of  endeavor,  and  the  imme- 
diate facilities  the  medical  profession 
itself  can  muster. 

Perhaps  that  sounds  like  begging 
the  question  at  issue.  In  a  sense,  it  is. 
But  it  is  the  only  possible  method  of 
understanding  the  situation,  of  avoid- 
ing the  present  accusations  of  pur- 
poseless drift,  of  preserving  to  the 
medical  profession  the  dignity  and 
opportunity  for  human  service  which 
it  has  always  guaranteed  to  every 
man  who  bears  the  medical  insignia 
as  evidence  of  an  unfrightened,  master- 
ful, and  humble  approach  to  life's 
realities,  and  of  coordinating  and  cor- 
relating all  branches  of  medicine  and 
the  collateral  sciences  into  a  cohesive 
and  comprehensive  effort  to  achieve 
a  better  universal  public  health. 

One  must  necessarily  commit  him- 
self to  such  a  tremendous  undertak- 
ing with  an  abiding  faith  in  the  vision, 
the  sincerity  of  purpose,  and  the  high 
ideals  of  the  medical  profession.  But 
its  record  of  accomplishments  justifies 
the  hope  that  the  medical  profession 
will  find  the  will  to  tackle  the  job, 
and  the  constancy  of  purpose  to  grap- 
ple with  it  until  something  really  tan- 
gible and  worth  while  has  been 
evolved. 

XV. 

Coming  now  to  the  more  specific 
part  of  this  discussion  as  it  involves 
the  science  of  radiology.  Radiologists 


Page  Forty-four 


EDITORIAL 


are  trying  to  speed  the  dawn,  a  dawn, 
if  you  please,  of  diminished  human 
suffering  and  enlarged  scientific  ser- 
vice, through  the  application  of  light 
waves  advanced  to  the  point  of  in- 
visibility. To  be  sure,  that  is  an  im- 
mense ambition.  It  is  exceedingly 
scientific.  But  it  must  be  extremely 
human  at  all  times,  for  on  every  hand 
appear  men  and  women  demanding 
succor,  relief,  prevention,  cure,  be- 
yond the  ability  of  the  medical  radi- 
ologist to  give  or  promise. 

Small  wonder,  then,  that  in  this  ef- 
fort to  reach  some  common  conclusion 
concerning  the  future  of  all  medical 
science,  The  Radiological  Society  of 
North  America  should  be  in  the  fore- 
front. Surely  the  members  of  that 
society  may  not  be  criticized  for  seek- 
ing the  inspiration  and  concomitant 
wisdom  of  full  communion  among  all 
medical  men  on  the  perplexing  ques- 
tions which  inevitably  confront  them. 
Surely  they  cannot  be  blamed  for  tak- 
ing deliberate  counsel  with  respect  to 
that  basis  on  which  the  medical  pro- 
fession can  be  organized  in  order  to 
render  an  intelligent  and  constructive 
national  health  service.  Surely,  their 
motives  cannot  be  impugned  if  per- 
chance they  want  to  know  whether 
the  medical  profession  of  the  future 
is  to  be  more  highly  specialized,  and 
then  grouped  for  preventive  and  cura- 
tive practice  according  to  geographi- 
cal units,  political  subdivisions,  or 
social  and  industrial  classifications. 
Surely,  they  may  not  be  said  to  be 
altogether  presumptuous  for  asking 
how  any  comprehensive  organization 
of  the  medical  profession  is  to  be 
governed,  whether  by  representation 
or  direct  vote;  and  for  wanting  to 
know  what  measures  will  be  instituted 
to  avoid  the  damning  effects  of  inter- 
organizational  politics  and  petty  jeal- 
ousies in  the  one  case,  and  the  stifling 
inertia  and  obsolescence  of  disinter- 
ested and  irresponsible  administration 
in  the  other.  Surely  they  may  not  be 


accused  of  unprofessional  conduct  for 
suggesting  that  these  are  pertinent 
and  grave  questions  which  are  abso- 
lutely certain  to  appear  in  any  con- 
structive organization  of  medicine,  and 
that  upon  the  capacity  of  the  medical 
profession  to  develop  and  constitute 
a  progressive  and  efficient  govern- 
ment in  its  own  affairs,  depends  the 
measure  of  confidence  and  responsi- 
bility the  public  will  impose  upon  it, 
and  permit  it  to  assume  in  the  matter 
of  the  national  health. 

XVI. 

Remembering  that  it  is  a  mighty 
poor  rule  which  doesn't  work  both 
ways,  and  striving  to  be  constantly 
thoughtful  of  the  profound  responsi- 
bilities which  rest  so  harshly  on  the 
radiological  profession,  The  Radio- 
logical Society  of  North  America  per- 
ceives it  to  be  its  imperative  duty  to 
lend  every  assistance  of  which  it  is 
capable  to  the  formulation  of  an  intel- 
ligent national  health  service.  To  this 
end  it  earnestly  solicits  the  coopera- 
tion of  medical  men  particularly,  and 
will  welcome  conjunctive  action  on 
the  part  of  all  other  agencies  sincerely 
seeking  a  part  in  the  unselfish  eleva- 
tion of  the  physical,  mental  and  moral 
fibre  of  the  human  family. 

XVII. 

Such  a  serious  study  must  have  a 
place  of  beginning.  With  full  confi- 
dence in  its  efficacy,  the  suggestion  is 
made  that  the  first  step  is  the  creation 
of  a  research  bureau  whose  activities 
shall  cover  both  the  social  and  scien- 
tific phases  of  this  important  question. 

On  the  social  side,  there  is  such  a 
paucity  of  information  concerning  the 
large  questions  hinted  at.  as  well  as 
scores  of  others,  and  on  the  scientific 
side,  there  is  such  complete  lack  of 
coordination  and  purpose  in  the  pre- 
vention and  cure  of  disease,  that  no 
thinking  man  will  offer  any  resistance 
to  the  creation  of  such  an  agency,  and 
certainly  no  medical  man  will  be  heard 
to  oppose  it  for  the  very  good  and  suf- 
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ficient  reason  that  it  will  unquestion- 
ably open  the  door  to  greater  human 
service  and  a  renewed  assurance  of  the 
future  existence  of  the  medical  pro- 
fession. 

Think  of  the  magnificent  opportuni- 
ties which  await  the  magic  touch  of 
the  combined  intellect  of  the  whole 
medical  profession,  the  learned  phy- 
sicists, and  expert  engineers  working 
in  collaboration,  synchronization,  and 
preconceived  unison  toward  the  one 
great  object  of  national  health!  Is 
there  need  for  detailed  statement  con- 
cerning the  value  and  the  potential 
possibilities,  pathologically  and  phy- 
siologically, of  coordinating  and  cor- 
relating all  these  wonderful  sciences 
on  such  specific  problems  as  the  pre- 
vention and  cure  of  cancer,  tubercu- 
losis, leprosy,  and  dozens  of  others 
which  now  mock  the  individual  effort 
of  every  medical  man? 

Simply  to  illustrate  this  point  radio- 
logically,  what  would  it  mean  to  the 
medical  radiologist  to  have  such  a 
bureau  study  and  determine  the  action 
of  radiation  on  the  tissues,  biologically, 
bio-chemically,  and  bio-physically? 
Would  not  that  information  definitely 
establish  which  side  of  the  spectrum 
should  be  used  in  the  treatment  of 
malignant  diseases,  and  whether,  and 
to  what  extent,  there  is  ground  for 
hope  in  the  further  development  of 
high  potential  apparatus?  Would  not 
that  information  enable  the  radiologi- 
cal profession  to  so  standardize  its 
technique  as  to  render  its  applicability 
more  nearly  universally  productive  of 
those  results  which  some  of  the  mem- 
bers of  that  profession  are  able  to  ob- 
tain in  random  cases? 

The  activities  suggested  are  neither 
inclusive  nor  conclusive.  They  are  in- 
tended only  to  be  stimulative.  It  is 
impossible  in  this  sort  of  a  discussion 
to  set  up  anything  like  a  complete 
plan.  There  are  so  many  other  ways 
in  which  such  a  bureau  can  function 
as  the  basic  element  in  medical  science 


that  the  only  limitations  it  will  en- 
counter will  be  the  natural  limitations 
of  capacity  of  vision  and  enterprise  on 
the  part  of  those  who  conceive  and 
constitute  it. 

XVIII. 

This  kind  of  a  program  will  have 
to  start  in  a  small  way.  But  a  great 
deal  of  invaluable  work  can  be  done 
by  a  comparatively  small  staff  for  an 
inconsequential  expenditure,  the  nu- 
merical personnel  of  those  directly 
interested  in  it  considered.  The  funds 
for  development  will  be  forthcoming 
once  the  movement  is  under  way,  and 
its  enormous  practicability  demon- 
strated. 

As  has  been  previously  stated  in 
The  Journal,  a  research  bureau  is  of 
such  vital  concern  that  it  should  not 
be  brushed  aside  as  an  opportunist's 
dream.  It  is  a  carefully  thought  out 
plan  for  accomplishing  realities,  and 
needs  but  the  hearty  support  of  the 
medical  profession  to  make  it  a  re- 
markably prodigious  achievement  in 
medical  and  social  science. 

XIX. 

The  Twilight  and  The  Dawn!  Is 
it  going  too  far  to  express  the  hope 
that  the  annual  meeting  of  The  Radio- 
logical Society  of  North  America  this 
year,  will  definitely  mark  the  consum- 
mation of  the  transition  which  begins 
in  mature  deliberation  grounded  in  a 
life  of  human  service  and  sacrifice, 
and  carries  over  into  the  dawn  of  an 
era  of  large  constructive  social  service 
like  which  there  is  no  precedent  in 
medical  science?  Is  it  too  much  to 
bespeak  for  every  man  who  attends 
the  meeting  an  inspiration  flowing 
from  certain  knowledge  that  the  medi- 
cal profession  has  struck  out  boldly, 
courageously,  and  understandingly  to- 
ward the  attainment  of  those  funda- 
mental things  which  inevitably  mean 
greater  health  and  happiness  for  the 
men  and  women  and  children  of  this 
nation? 
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An  Inexpensive  Record  System 


THIS  article  owes  its  inception  to 
an  article  recently  published  by 
Dr.  R.  D.  Carman  of  The  Mayo  Clinic 
in  the  July  issue  of  the  American 
Journal  of  Roentgenology,  in  which 
the  system  in  use  in  The  Mayo  Clinic 
for  keeping  the  record  of  all  cases 
radiographed  therein  and  for  filing 
the  films  of  such  cases  is  explained  in 
detail.  All  credit  must  be  given  to 
this  system  as  it  covers  the  ground 
thoroughly,  is  complete  and  at  the 
same  time  is  compact.  The  great  ob- 
jection that  can  be  made  to  it  is  that 
it  requires  the  work  of  several  clerks 
and  at  least  one  stenographer  to  com- 
plete it  and  keep  it  up  to  date;  that  it 
requires  expensive  filing  cabinets  and 
much  stationery  and  that  in  using 
plates,  it  requires  filing  room  far 
larger  than  can  be  given  it  elsewhere 
than  in  clinics  such  as  this  one.  While 
this  system  is  applicable  to  a  hospital 
of  the  standard  of  The  Mayo  Clinic 
and  a  hospital  which  can  afford  to 
furnish  the  amount  of  space  required, 
pay  the-  salaries  of  the  clerical  force 
necessary  to  keep  it  always  in  order 
and  up  to  date,  and  afford  the  sta- 
tionary and  filing  facilities  it  de- 
mands: most  of  us  are  of  necessity 
barred  from  membership  in  such  an 
institution  and  the  hospitals  with 
which  we  are  connected  and  in  which 
we  do  our  "bits"  cannot  afford  to  al- 
low us  the  expenses  and  the  space 
necessary  in  our  work,  much  less  pay 
for  stationary  and  clerical  help  in 
addition. 

I  have  therefore  prepared  a  short 
outline  of  the  system  I  am  using  and 
which  is  serving  to  keep  for  me,  by 
my  own  efforts,  a  record  of  my  radio- 
graphic work  and  a  filing  record  of 


all  films;  feeling  that  it  may  serve  as 
a  basis  upon  which  improvements  may 
be  suggested  until  through  the  con- 
tributions of  many  men  from  the 
smaller  towns,  the  ideal  and  perfect 
system  may  be  evolved,  that  may  be 
in  use  by  all  men  and  that  will  be 
sufficiently  inexpensive  to  suit  all  of 
us,  sufficiently  concise  that  it  will  not 
be  a  drain  upon  limited  time,  and  yet 
of  paramount  importance,  that  will  be 
sufficiently  clear  to  enable  us  to  keep 
a  perfect,  graphic  record  of  all  cases. 
There  is  nothing  startling,  original  or 
scientific  in  this  system,  but  it  is  work- 
able and  it  can  be  kept  up  to  date  by  a 
few  moments  work  each  day. 

When  the  patient  comes  up  to  the 
x-ray  room,  the  record  card  is  filled 
out  by  the  roentgenologist  before  mak- 
ing the  examination.  This  card  in 
the  system  I  am  using,  was  made  for 
me  by  the  McCaskey  Register  Co.,  of 
Alliance,  O.,  to  fit  their  system  of 
case-records,  and  is  filed  at  the  end  of 
the  examination  and  after  the  diag- 
nosis is  made  in  the  filing  system  they 
provide.  The  form  and  composition 
used  thereon  is  my  own,  however,  and 
should  one  not  have  such  a  system, 
can  be  readily  made  to  fit  any  size 
card  for  filing,  by  any  printing  firm. 
It  will  be  noted  that  the  first  page 
contains  the  information  necessary  for 
making  the  radiograph.  First  is  the 
name  of  the  patient,  or  of  the  corpor- 
ation, if  the  patient  is  an  employe  of 
any  corporation,  next  the  address  of 
the  patient,  and  the  occupation.  The 
date  and  the  price  for  examination  are 
also  placed  in  a  prominent  position. 
Next  follows  a  description  of  the  pa- 
tient including  sex.  age.  height, 
weight,  race,  marital  status,  whether 
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the  examination  was  for  himself  or 
some  member  of  his  family  and  if  so 
the  name  and  status  in  the  family  of 
the  patient.  Whether  the  examina- 
tion was  made  at  office,  at  home  or  at 
hospital.  Below  this  are  the  date  of 
injury,  the  symptoms,  the  method  of 
injury,  the  clinical  diagnosis  and  the 
first  page  closes  with  the  radiographic 
case  number. 

The  second  page  is  devoted  to  cov- 
ering two  subjects.  The  upper  half 
is  devoted  to  technique  and  contains 
the  essential  details  on  this  subject. 
The  lower  half  contains  the  space  for 
plate  analysis,  followed  by  radio- 
graphic diagnosis.  This  is  followed 
by  a  space  showing  the  time  when  re- 
port on  the  case  was  rendered  and 
the  method  in  which  same  was  ren- 
dered. The  third  and  fourth  pages 
are  devoted  to  a  resume  of  fluoros- 
copic examination  of  lungs,  heart  and 
gastro-intestinal  work  and  do  not  re- 
late to  this  subject. 

After  page  one  is  filled  out,  a  record 
of  the  case  is  made  in  a  standard 
columnar  book.  The  one  I  am  using 
is  No.  21,  and  contains  room  on  one 
line,  writing  across  both  sides  of  the 
page,  for  the  following  information: 
(1)  the  date,  (2)  the  patient's  name, 
(3)  the  patient's  address,  (4)  the  case 
number,  (5)  the  name  of  the  referring 
physician,  (6)  the  part  to  be  radio- 
graphed, (7)  the  charge  for  examina- 
tion, (8)  the  date  of  payment..  By 
filling  out  this  record  we  obtain  the 
case  number  which  is  placed  on  the 
last  line  of  the  record  card  and  is 
used  on  all  films  made  of  the  case,  re- 
gardless of  anatomical  locality. 

To  mark  the  films,  the  Victor  sten- 
cil plate  marker  set  is  used.  The  top 
line  contains  the  name  of  the  institu- 
tion, the  bottom  line  contains  the  case 
number.  The  bottom  line  is  subdi- 
vided in  such  a  manner  that  the  case 
number  is  contained  on  the  left  hand 
side  of  the  marker,  while  on  the  right 
hand  side  are  inserted  the  numerals 
corresponding  to  the  month,  day  and 


year.  By  this  means  the  case  number 
comes  first  on  the  film,  and  following 
it  we  have  recorded  the  date  in  ad- 
dition.   To  illustrate: 

St.  Luke's  Hospital 
2063—9121 
would  mean  that  the  case  number 
was  2063,  and  that  the  films  for  the 
examination  were  made  on  September 
1st,  1921.  Films  are  further  marked 
"right"  and  "left"  and  if  desired  the 
position  in  which  same  were  made  is 
added,  by  the  use  of  small  lead  let- 
ters, stuck  into  adhesive  strips,  and 
additional  adhesive  used  to  cover  the 
letters  and  stick  them  in  proper  posi- 
tion upon  the  cassette. 

After  the  films  are  developed  and 
dried  they  are  then  examined  and 
studied  for  recognition  of  pathology. 
If  none  is  found  that  is  so  recorded 
on  the  record  sheet  and  the  physician 
referring  the  case  is  so  notified.  If 
any  pathology  is  discovered,  a  letter 
discribing  same  is  written  to  the  phy- 
sician referring  the  case  explaining  the 
pathology  found  and  the  x-ray  diag- 
nosis made.  A  carbon  copy  of  this 
letter  is  fastened  by  a  Hotchkiss 
staple  to  the  case  record  as  described 
above.  The  films  are  now  ready  to 
be  filed  away. 

After  many  trials,  I  personally  have 
found  nothing  for  filing  purposes  to 
equal  the  cartons  furnished  by  the 
Eastman  Kodak  Co.,  in  which  the 
duplitized  films  are  shipped.  Each 
carton  will  hold  comfortably  and 
easily  from  sixty  to  seventy-five  films. 
Before  placing  the  films  in  the  appro- 
priate carton,  a  small  sticker  is  placed 
in  one  corner  of  the  film,  so  that  it 
shall  be  on  the  top  left  hand  corner 
of  film.  These  stickers  are  made  by 
cutting  into  one-inch  strips,  a  piece 
of  the  brown  paper  now  in  use  by 
many  merchants  to  replace  string  or 
cord  in  fastening  packages,  and  which 
comes  in  rolls  of  eight  hundred  feet, 
a  roll  costing  the  roentgenologist, 
from  any  of  his  friends  who  buy  same 
in  large  quantities,  not  to  exceed  50 
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cents.  This  paper  contains  glue  on 
one  side  and  once  the  glue  side  is 
wet  and  stuck,  it  stays  stuck.  It  is 
used  by  The  Eastman  Co.,  to  fasten 
the  top  to  the  carton  in  order  to 
keep  the  films  perfect  and  free  from 
light  contamination.  An  ink  pad  and 
a  small  rotating  numbering  stamp, 
such  as  is  used  by  many  of  the  parcel 
post  offices  to  stamp  the  number  upon 
the  packages  sent  insured,  and  which 
costs  from  50  to  75  cents,  is  now  used 
and  the  film  marked  with  the  num- 
ber and  if  desired  the  date  contained 
in  the  film.  The  film  is  then  slipped 
in  the  appropriate  sized  carton  then 
in  use  for  filing  purposes  in  such  a 
manner  that  the  number  on  the  sticker 
is  on  the  top  left  hand  side  of  film 
and  on  the  top  left  hand  side  of  car- 
ton, so  that  in  the  event  the  films  are 
desired,  the  numbers  on  same  in  this 
carton  can  readily  be  ascertained. 

Across  the  top  of  these  cartons  is 
stuck  a  strip  of  the  same  glued  paper 
mentioned  above,  to  cover  the  writ- 
ing used  by  The  Eastman  Film  Co., 
as  well  as  to  permit  writing  thereon 
the  essentials  for  properly  filing  same. 
Starting  in  at  the  left  hand  end  of  the 
top  are  written  (1)  the  year,  (2)  the 
volume  number  for  that  year,  (3)  the 
size  of  films  therein  contained,  (4)  the 
numbers  of  the  first  and  last  films  in 
the  carton,  (5)  the  title  for  the  class 
of  films  kept  therein,  and  (6)  in  the 
right  hand  corner  the  key  number  for 
cross-filing  and  cross-indexing  pur- 
poses. To  illustrate: 
1921  Vol.  Ill,  8xl0's.  Bone  Films.  No. 

1084  to  1162  A  36. 

This  key  number  is  easily  remem- 
bered and  distinguished.  Inasmuch 
as  no  separate  cartons  are  kept  for 
5x7  or  10x12  films,  they  are  placed  in 
the  carton  in  which  they  fit  properly. 
Thus  the  5x7  films  go  into  the  8x10 
cartons,  and  the  10x12  films,  into  the 
11x14  carton.  The  key  letter  for 
8x10  cartons  is  "A",  after  which  let- 
ter is  placer  a  number,  which  is  in 
reality  the  number  of  that  especial 


carton,  and  saves  writing  the  year 
and  volume  number  on  the  cross  in- 
dex card.  I  use  numbers  1  to  300 
to  represent  bone  pathology  films,  300 
to  600  for  gastro-intestinal  films,  600 
to  900  for  genito-urinary  films  and 
900  to  1000  for  apex  films  in  lung 
work.  The  next  size,  llxlfl  films, 
contain  the  letter  "B"  as  their  key  let- 
ter, with  the  same  numerals  to  dis- 
tinguish the  classification  of  the  films 
therein  contained.  The  third  size, 
14x17  films  use  the  letter  "C"  as  their 
key  letter.  Here  the  numerals  differ 
slightly,  inasmuch  as  the  greater  por- 
tion of  this  size  films  are  used  for 
chest  work.  And  1  to  300  represent 
chest  films  for  lung  cases,  300  to  600 
gastro-intestinal  films,  600  to  900 
genito-urinary  films  and  900  to  1000 
cardiac  films. 

For  cross-filing,  either  a  card  index 
system  can  easily  be  used  with  the 
above  described  system  or  I  prefer  a 
loose-leaf  ledger,  using  cardboard 
sheets  cut  to  allow  marginal  tabs  for 
filing  the  main  subjects,  and  subdi- 
visions thereunder  for  the  different 
forms  of  pathology. 

These  cartons  are  kept  in  a  cabinet, 
which  complete  cost  $10.00  and  which 
as  it  stands  is  an  ornament  to  any 
offce.  This  cabinet  was  built  sepa- 
rate and  can  be  moved  to  any  part 
of  the  room  or  to  any  desired  room, 
and  contains  facilities  for  filing  films 
some  a  number  of  years  for  the  roent- 
genologist who  does  not  have  an  ex- 
tensive practice.  When  it  is  filled  an- 
other can  be  built  and  added  to  it,  and 
thus  the  filing  continued.  The  cabi- 
net is  seventy-two  inches  high,  by 
thirty-six  inches  wide  by  twenty 
inches  deep.  It  is  solid  throughout, 
and  can  be  constructed  by  any  car- 
penter who  is  a  neat  and  careful 
workman.  The  front  is  composed  of 
two  doors  which  meet  in  the  center, 
fasten  with  catch,  and  swing  wide 
open.  Each  door  is  panelled  with 
beaver  board.  The  interior  of  the 
cabinet  is  divided  cross-wise  into  four 
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compartments.  The  first  is  ten  and 
one-half  inches  in  heighth,  and  pro- 
vides room  for  the  8x10  films.  The 
second  is  twelve  and  one-half  inches 
in  heighth,  and  is  used  for  the  11x14 
films.  The  third  and  the  bottom 
compartments  are  fifteen  inches  each, 
and  are  for  storing  the  14x17  films. 
Excepting  the  top  compartment  which 
is  left  undivided,  each  of  the  remain- 
ing compartments  are  subdivided  by 
partitions  into  four  compartments, 
nine  inches  in  width,  for  filing  the 
different  subdivisions  into  which  this 
size  of  film  is  divided.  I  would 
roughly  estimate  that  this  cabinet  con- 
tains filing  facilities  for  one  hundred 
and  thirty  cartons  of  films,  which  is 
ample  for  some  time  for  the  average 
roentgenologist  in  a  smaller  town  or 
city. 

An  additional  feature  that  may  be 
added  at  but  an  extremely  slight  cost 
consists  of  wooden  racks  for  holding 
film  hangers  used  in  tank  develop- 
ment and  for  holding  the  washed 
films  until  they  are  dry.  Since  using 
the  ones  I  am  about  to  describe,  I 
notice  that  one  large  x-ray  manufac- 
turing firm  has  placed  a  metal  rack 
similar  to  this  on  the  market.  How- 
ever, the  ones  in  use  here  originated 
independent  of  their  ideas  and  are 
certainly  considerably  cheaper  to  say 
the  least.  These  can  be  made  by  any 
carpenter,  and  mine  cost  me  exactly 
$1.50  each.  Each  frame  consists  of 
two  right-angle  triangles.  The  frame 
of  each  triangle  is  made  of  13x16x134- 
inch  dressed  wood.  The  back  is  24 
inches  in  length,  the  top,  18,  and  the 
trypotenuse  of  the  triangle  which 
forms  the  front  of  the  rack,  and  is 
the  side  used  for  holding  the  films, 
is  30  inches  in  length.  These  tri- 
angles are  joined  together  by  three 
cross  pieces  of  the  same  size  ma- 
terial previously  described,  one  cross- 
piece  being  at  the  top  of  the  back  and 
one  at  the  bottom  of  the  back,  and  the 
third  at  the  top  in  front.  They  are 
inset  into  the  triangles  to  strengthen 


them  and  are  of  such  width  that  the 
frame  hangers  will  just  clear  the  two 
triangles  by  one-eighth  inch  on  either 
side.      This     measures     exactly  16 
inches.     Two  pieces  of  dressed  ma- 
terial, one-half  inch  thick,  by  one  and 
three-quarters  inch  wide  are  now  cut 
and  their  ends  suitably  prepared  so 
that  they  will  fit  accurately  into  the 
inner  surface  of  the  hypotenuse  of 
the  triangles  above  described.    In  the 
frame   to   hold   the  unused  hangers, 
these     pieces     are     bored  entirely 
through  (making  the  holes  correspond 
on  both  pieces)  with  augur  and  a  bit 
making  a  hole  one  inch  in  diameter, 
in   six  places,  the  holes  being  five 
inches  apart  from  center  to  center. 
The  pieces  are  then  set  on  the  inner 
surface  of  the  thirty-inch  side  of  the 
triangle  and  nailed  into  place.  With 
a  small  hand  saw,  insets  measuring 
one-quarter   inch   in  width  are  then 
sawed  into  each  hole  from  the  front 
of  the  frame,  at  the  upper  margin  of 
tfie   hole.     This   in    order  that  the 
hangers  will  not  jump  out.    The  hang- 
ers are  slipped  into  the  frame  or  rack 
through  the  inset  into  the  hole,  and 
each  hole  will  accommodate  five  to 
six  hangers.    When  finished  the  frame 
can  be  nailed  or  screwed  by  the  two 
cross-pieces  joining  the  frame  in  the 
back,  which  gives  it  ample  support. 
In  the  rack  used  for  drying  the  films 
the  same  triangles  are  used.    The  dif- 
ference in  this  frame  consists  in  the 
size    and    number    of    holes  bored 
through  the  half  inch  strips.  Here  the 
holes  are  made  two  inches  apart,  cen- 
ter to  center,  and  are  bored  out  with 
one-half  inch  holes.    This  gives  room 
for  twelve  films  to  dry,  and  if  care  is 
used  when  they  are  placed  upon  the 
rack,  no  film  will  impinge  upon  the 
one   in   front  of  or  behind  it,  thus 
causing  the  films  to   stick  together 
while  drying.     The  rack  for  drying 
the  films  is  nailed,  as  was  the  other 
over  the  sink,  so  that  the  drainage 
from    the    films    will    not    soil  nor 
dampen  the  floor.     I  have  found  it 
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considerably  more  convenient  to  use 
two  racks  for  drying  films,  instead 
of  one  larger  rack,  thus  having  room 
to  dry  a  maximum  of  twenty-four 
films  at  one  time,  which  is  usually 
ample  to  cover  ordinary  work.  A 
coat  of  lamp  black  applied  to  the 
racks  makes  them  look  better  and 
increases  the  wearing  qualities. 

The  above  described  outfit,  includ- 
ing everything,  save  the  McCaskey 
Filing  Cabinet,  but  making  allowance 
for  converting  a  drawer  or  two  in 
the  regular  office  desk  for  filing  rec- 
ords, and  including  record  cards,  film 
marking  outfit,  stamping  outfit  for 
films,  three  film-holding  racks,  cabinet 
for  filing,  and  system  for  cross-index- 
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ing  records  and  films,  either  by  cards 
or  loose-leaf  ledger,  can  be  installed 
by  any  one  for  less  than  $40.00  as 
follows: 

500  Record  Cards  $  7.50 

Cabinet    10.00 

Film  Marking  Set,  with  extra 

letters  and  figures   4.00 

Paint    and   brush    for  painting 

cabinet  and  racks   2.00 

Changing  desk  drawers  to  filing 

cabinet  and  alphabetical  index 

for  same    2.50 

Hotchkiss      Automatic  Paper 

Fastener  and  Staples   3.00 

Racks  for  holding  hangers  and 

drying  films   4.50 

Cross-index   cards  and  file,  or 

loose-leaf  ledger   2.50 

Stickers  and  stamping  outfit  for 

films    1.50 

Standard    Columnar    book,  for 

record  keeping   1.75 

TOTAL   $39.25 


This  system  gives  a  complete  rec- 
ord as  to  name  and  clinical  history, 
enables  the  roentgenologist  to  check 
up  and  develop  a  standard  and  uni- 
form technique,  gives  him  a  record  of 
plate  analysis  and  of  time  and  man- 
ner of  reporting  results,  which  can 
be  used  in  the  event  he  is  called  to 
testify  in  court  and  gives  him  a  rec- 
ord of  the  finding  in  every  case,  and 
preserves  in  a  logical  manner  and  in 
logical  sequence  his  films  on  all  cases. 
It  furnishes  him  with  a  means  of 
cross-indexing  his  cases  and  enabling 
him  to  present  statistics  on  any  given 
subject  within  his  scope.  It  is  ap- 
plicable to  any  and  all  roentgenolog- 
ists regardless  of  the  size  of  their 
practice  and  best  of  all,  it  can  be  kept 
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in  order  and  up  to  date  by  a  few 
minutes  work  each  day  by  the  roent- 
genologist or  his  office  girl  and  does 
not  require  the  use  of  a  clerical  staff. 

IRWIN  P.  LEVI,  M.  D., 
Anniston,  Ala. 

Perineal  Treatment  Stand 

THE  requirements  for  a  simple,  in- 
expensive apparatus  for  treating 
the  perineum  by  means  of  the  x-ray 
seems  to  be  quite  satisfactorily  cov- 
ered in  the  accompanying  illustrations. 

It  is  constructed  of  light  but  sub- 
stantial wood  and  is  lead  covered 
under  the  top  and  behind  the  front. 
The  aperture  in  the  top  is  a  circle  six 
inches  in  diameter  and  may  be  covered 
with  aluminum  or  other  filters  placed 
beneath  in  wooden  slots  provided  for 
their  use. 
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Fibre  rods  support  the  tube  carrier 
and  also  project  from  the  sides  to 
hold  the  high  tension  wires  at  a  safe 
distance  from  the  patient.  Three  anode 
skin  distances  have  been  provided,  viz., 
8-10-12  inches,  and  the  tube  may  be 
raised  or  lowered  by  inserting  the  fibre 
rods  thiough  holes  behind  and  screw 
eyes  in  front,  either  up  or  down  as 
desired. 

The  apparatus  is  being  used  with 
much  satisfaction.  No  material  im- 
provements have  been  suggested  by 
experience.  It  might  be  advisable  to 
make  it  collapsable  where  space  is  a 
factor. 

The  lead  lining  is,  of  course, 
grounded  while  treating  and  the  pa- 
tient's feet  should  rest  upon  wooden 
blocks  or  a  small  wooden  stool. 
The  measurements  are  as  follows: 
Top,  18  inches  wide  and  19  inches 
deep.  Front  and  side  pieces,  height, 
24  inches;  breadth  at  bottom,  24 
inches.  Front  to  back  at  bottom,  26 
inches.  Diameter  circle  in  top,  6 
inches. 

DRS.  GROOVER,  CHRISTIE  AND 
MERRJTT,   Washington,    D.  C. 

LEGENDS 

Tig".  1 — Top  view  of  perineal  treat- 
ment stand  showing-  the  six-inch 
opening-  and  the  fibre  rods  for 
keeping  the  high  tension  wires  at 
a  safe  distance  from  the  patient. 

Pig'.  II. — Back  view  of  perineal 
treatment  stand,  also  showing  the 
fibre  rods. 

Pig.  III. — Side  view,  showing  tube 
in  place,  supported  by  fibre  rods 
on  hocks. 

Pig.  IV. — Side  view  of  perineal 
treatment  stand  with  patient  in 
position. 

Pig.  V. — Rear  view  of  perineal  treat- 
ment stand  with  patient  in  posi. 
ticn. 

Film  Intensification 

WHILE  conducting  some  experi- 
ments to  determine  the  influence 
on  the  film  of  secondary  radiation  de- 
rived from  material  on  which  the  film 
rests,  tables,  boards,  boxes,  etc.,  I 
was  struck  by  the  decided  "intensify- 
ing" action  produced  by  ordinary  lead 
foil  when  this  was  placed  in  contact 
with  the  back  of  the  film.  If  this  lead 
foil  was  doubled  the  action  was  more 
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intense.  Besides  said  "intensification" 
the  lead  foil  prevents  secondary  rays 
from  material  back  of  the  film,  from 
affecting  the  emulsion  from  the  rear. 
We  can  take  advantage  of  this  action 
to  improve  the  quality  of  our  finished 
radiographs. 

If,  in  using  a  duplitized  film,  we 
lay  it  on  a  sheet  of  cardboard  covered 
with  a  clean  and  bright  lead  foil  and 


then  "load"  it  in  the  black  and  orange 
envelope  and  take  a  radiograph  as 
usual,  we  will  find  that  the  resulting 
image  will  possess  a  brilliancy  and  a 
richness  of  detail  that  many  radiogists 
have  denied  to  be  possible  to  obtain 
with  duplitized  films. 

JOSEPH  S.  GIANFRANCESCHI, 
Buffalo,  N.  Y. 
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FOR  ready  reference,  it  is  thought 
advisable  to  consolidate  all  an- 
nouncements, information  concerning 
railroad  rates,  and  roster  and  plat  of 
Commercial  Exhibit  into  a  special  sec- 
tion. 

The  Commercial  Exhibit  will  be 
found  on  the  mezzanine  floor,  and 
visitors  should  feel  perfectly  free  to 
nose  about  the  exhibits  and  ask  ques- 
tions. Radiologists  understand  that  to 
be  a  privilege  which  is  really  an  op- 
portunity. Competent  technicians  will 
be  in  charge  ready  to  answer  all  ques- 
tions. 

Attention  is  also  called  by  this 
means  to  the  many  interesting  de- 
velopments in  apparatus  evidenced  by 
the  displays  of  the  manufacturers. 
Taken  as  a  whole,  as  well  as  individu- 
ally/the Commercial  Exhibit  is  quite 
complete  and  will  be  found  very  in- 
teresting. Its  purpose  is  to  afford 
everybody  full  opportunity  to  study 
new  machines  and  appliances  first- 
hand and  to  acquire  specific  informa- 
tion of  technique  and  correct  opera- 
tion from  the  mechanical  side. 

The  Radiographic  Exhibit  of  society 
members,  in  charge  of  Dr.  Trostler, 
will  also  be  found  on  the  mezzanine 
floor.  Every  one  is  urged  to  visit  it. 

Exhibitors  have  taken  an  unusual 
interest  in  the  annual  meeting  of  The 
Radiological  Society.  A  spirit  of  co- 
operation and  courtesy  will  be  mani- 
fest on  every  hand. 


Official  Business  Meeting 

AN  official  business  meeting  of  all 
officers  and  counselors  of  The 
Radiological  Society  of  North  Amer- 
ica will  be  held  at  7  P.  M.  December 
6th,  1921,  at  Hotel  Sherman. 

Reports  of  all  officers  and  counse- 
lors will  be  taken  up  at  that  time.  All 
officers  and  counselors  must  be  pres- 
ent if  at  all  possible.  If  compelled  to 
be  absent,  written  report  of  the  year's 
work  must  be  sent  to  the  president 
at  once  so  that  it  can  be  presented  at 
this  official  meeting. 

This  is  extremely  important.  Your 
cooperation  will  be  appreciated. 

Special  Railroad  Rates 

Effective  on  all  lines  operating  in 
territory  covered  by  the  Canadian, 
New  England,  Southern,  Central, 
Southeastern,  Southwestern,  Western, 
and  Trunk  Line  Passenger  Associa- 
tions, special  rate  of  one  and  one-half 
fares  will  be  granted  all  persons  at- 
tending the  annual  meeting  of  The 
Radiological  Society  of  North  Amer- 
ica, Chicago,  Illinois,  December  7th, 
8th,  9th,  and  10th,  1921. 

The  rate  in  question  will  be  under 
the  certificate  plan,  and  conditioned 
only  on  a  minimum  of  three  hundred 
fifty  tickets  validated  at  Chicago. 

To  get  the  advantage  of  this  rate, 
when  you  purchase  your  ticket,  de- 
mand a   certificate  from  the  selling 
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agent.  Bring  that  certificate  to  Chi- 
cago and  turn  it  in  at  time  of  regis- 
tration at  the  Registration  Desk. 
Validation  will  occur  on  December 
9th  and  10th.  After  securing  your 
validated  certificate,  present  it  to  the 
railroad  agent,  who  will  sell  you  a  re- 
turn ticket  over  the  going  route  at 
one-half  fare. 

Dates  of  sale  going,  December  3rd 


to  9th,  with  final  return  limit  Decem- 
ber 14th. 

These  rates  apply  to  all  persons 
registering  at  the  annual  meeting  and 
to  the  dependent  members  of  their 
families  of  full  fare  age. 

Be  sure  and  get  your  certificate 
when  buying  going  ticket  and  don't 
forget  to  turn  it  in  at  registration 
desk  when  registering. 


Roster  of  Exhibitors 

SPACE 

INTERNATIONAL  X-RAY  CORPORATION  New  York  City— 1  and  2 

Featuring  a  deep  therapy  apparatus  capable  of  delivering  an  equivalent 
of  twenty-inch  spark  gap  between  points.  Other  new  products  will 
also  be  shown,  all  designed  according  to  new  principles  for  the  pur- 
pose of  accomplishing  greater  efficiency.  The  sphere  gap  and  seg- 
mental toroid  method  of  rectification  will  be  displayed. 

CAMERON'S  SURGICAL  SPECIALTY  COMPANY  Chicago,  Ills.— 3 

Showing  Right  Angle  Dentalamp  for  finding  abscessed  teeth  and  patho- 
logical conditions  in  the  alveolar  process;  Diagnostolite  for  transil- 
lumination of  the  sinuses,  and  other  electrically  lighted  instruments. 

RADIUM  CHEMICAL  COMPANY  Pittsburgh,  Pa.— 4 

Displaying  new  applicators,  screens  and  other  appliances  for  the  thera- 
peutic use  of  radium.  Especial  provision  for  consultation  concerning 
the  latest  theory  and  practice  in  radium  therapy. 

EASTMAN  KODAK  COMPANY  Rochester,  N.  Y.— 5  and  6 

A  display  of  negatives  on  Eastman  Dupli-Tized  films  and  accessories 
developed  for  the  purpose  of  standardizing  the  photographic  phases 
of  roentgenology.  Several  recent  products  will  be  shown  for  the  first 
time,  including  a  monel  metal  tank,  unit  illuminators  and  a  new  dental 
film.  There  will  also  be  a  display  of  clinical  photography,  including  a 
a  camera  unit  developed  for  this  work. 

SANBORN  COMPANY  Boston,  Mass.— 7 

Demonstration  of  closed  circuit  Metabolism  Apparatus,  Sanborn  Bene- 
dict Metabolism  Apparatus,  and  the  Sanborn  Handy  Metabolism  Ap- 
paratus, under  supervision  of  technicians.  Of  particular  interest  to  per- 
sons treating  exopthalmic  goiter  and  hyperthyroid  conditions. 

PATTERSON  SCREEN  COMPANY  Towanda,  Pa.— 8 

Emphasizing  the  New  Patterson  Cleanable  Intensifying  Screen.  This 
screen  is  impervious  to  dust  and  dirt.  Smearing  materials  like  crayon 
and  soot  can  readily  be  washed  off.  It  is  also  water  proof.  Liquids 
can  be  wiped  off  without  damage  to  the  screen.  Patterson  Fluoroscopic 
Screens  and  the  Patterson  Operating  Fluoroscope  will  be  shown. 
Messrs.  Patterson  and  Reuter  will  be  in  charge  of  this  exhibit. 

MIDDLEWEST  LABORATORIES  COMPANY  Chicago,  Ills.— 9 

Featuring  the  Metabolimeter  and  the  few  simple  accessories  necessary 
to  Basal  Metabolism  Determinations.  Demonstrations  on  normal  and 
pathological  subjects.  Emphasis  of  the  practical  clinical  application 
of  the  method  in  radio-therapy  of  goitre. 

LIEBEL-FLARSHEIM  COMPANY.  Cincinnati,  O.— 10  and  11 

Including  the  complete  line  of  Liebel-Flarsheim  x-ray  apparatus  and 
accessories. 

GEORGE  W.  BRADY  AND  COMPANY  Chicago,  Ills.— 12  and  13 

Showing  x-ray  accessories,  treatment  timers,  intensifying  screens,  etc. 
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CAMPBELL  ELECTRIC  COMPANY  Lynn,  Mass.— 14  and  15 

This  exhibit  will  consist  of  the  "Clinix"  X-ray  Plant  and  Campbell 
Hospital  Portable  Unit,  the  latter  of  which  is  designed  for  use  in  the 
wards  and  corridors  of  hospitals.  Both  of  these  units  contain  some 
mighty  interesting  features. 

THE  RADIUM  COMPANY  OF  COLORADO,  INC  Denver,  Colo.— 16 

Will  exhibit  a  complete  equipment  of  radium  applicators,  screens  and 
accessories,  of  the  most  approved  designs.  Representatives  in  attend- 
ance will  be  glad  to  give  complete  information  in  regard  to  the  tech- 
nique of  radium  application  and  the  installation  of  radium  units. 

SWEETBRIAR  LABORATORIES  Pittsburgh,  Pa.— 12  and  13 

This  exhibit  will  consist  of  Sweetbriar  Intensifying  Screens,  showing 
their  hard,  non-porous,  washable  surface  and  extreme  flexibility,  and 
demonstrating  the  use  of  the  Combination  Screen  in  Folder  Form. 
Radiographs  will  also  be  exhibited  to  show  the  brilliant  contrast,  re- 
markable detail,  and  absolute  freedom  from  grain  resulting  from  the 
use  of  Sweetbriar  Screens.  George  W.  Brady  and  Co.,  of  Chicago, 
western  distributors,  will  be  in  charge. 

ACME  X-RAY  COMPANY  Chicago,  Ills.— 18,  19,  20 

Presenting  a  complete  x-ray  unit,  consisting  of  a  radiographic  and 
fluoroscopic  table  combined  with  an  x-ray  transformer,  which  makes 
a  complete  x-ray  unit  in  itself.  The  two  predominating  features  of 
this  unit  are,  first,  the  design  which  makes  it  a  universal  outfit,  and 
second,  compactness  and  lightness  in  weight.  The  table  is  about  half 
the  average  weight.   Many  other  x-ray  accessories  and  sundries  will 


be  shown. 

REBMAN  COMPANY  New  York  City— 21 

Showing  medical  and  surgical  hygienic  books  and  journals,  especially 
those  which  are  of  interest  to  Radiologists. 

BUCK  X-OGRAPH  COMPANY..  St.  Louis,  Mo.— 22 


Displaying  X-Ograph  Dental  Film  Packets  and  X-Ograph  Developing 
and  Fixing  Chemicals,  a  new  Cassette  and  Intensifying  Screens  espe- 
cially designed  for  the  use  of  duplitized  films,  and  a  complete  line  of 
Dental  Film  Mounts  having  a  violet  celluloid  window  for  viewing 
dental  radiographs. 

JAMES  PICKER  New  York  City— 23  and  24 

Exhibiting  a  line  of  apparatus,  appliances  and  accessories. 

HORLICK'S  MALTED  MILK  CO  Racine,  Wis.— 25  and  26 

Demonstration  of  the  x-ray  uses  for  "Horlick's"  Malted  Milk,  includ- 
ing illuminated  plates  showing  the  product  as  a  suspension  media  for 
Barium  Sulphate  in  Roentgenologic  diagnosis  of  gastro-intestinal  tract. 

VICTOR  X-RAY  CORPORATION  Chicago,  Ills.— 27,  28,  29,  30 

Chief  among  the  items  of  interest  will  be  the  New  Victor  Deep  Therapy 
Equipment,  new  Victor  Stabilized  Radiographic  and  Fluoroscopic 
X-Ray  Unit,  New  Victor  Potter  Bucky  Diaphragm  Table  with  dia- 
phragm, Victor-Kearsley  Stabilizer,  and  the  Sphere  Gap  for  measur- 
ing x-ray  voltages.  There  will  also  be  shown  a  new  combination  Flu- 
oroscope  for  use  in  either  vertical  or  horizontal  positions,  and  a  com- 
bination radiographic  table  for  use  in  horizontal  or  vertical  position. 
A  line  of  xray  supplies  and  other  apparatus  will  complete  this  exhibit. 

STANDARD  X-RAY  COMPANY  Chicago,  Ills.— 31 

The  question  of  safety  in  all  x-ray  work  will  be  the  keynote  of  this 
Exhibit,  which  will  include  the  Standard  X-Ray  Transformer,  Type 
C,  the  "Super-Standard,"  incorporating  the  patented  safety  device. 
Many  other  new  and  up-to-date  features  in  laboratory  apparatus  will 
also  be  shown.  Tables  with  added  refinements,  the  efficient  Junior 
Machine,  which  is  marvellous  for  its  compactness  and  remote  control, 
and  a  Mobile  X-Ray  Plant  for  hospital  use.  Mr.  Hettich  will  be  in 
charge  and  assisted  by  a  corps  of  trained  men. 

WILLIAM  MEYER  COMPANY  Chicago,  Ills.— 32 

Featuring  the  new  Meyer  transformer,  on  which  milliameter  and  kilo- 
volt  meter,  the  latter  graduated  as  a  back-up  meter,  are  mounted  on 
the  low  tension  switchboard  alongside  the  primary  controls. 
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JOHN  V.  DOEHREN  COMPANY  Chicago,  Ills.— 33 

This  company  will  show  a  complete  line  of  x-ray  supplies  of  high 
quality,  of  both  domestic  and  foreign  manufacture,  especially  the  well- 
known  Gehler  Folie  Intensifying  Screen,  for  which  it  is  agent  and 
general  distributor  for  the  entire  North  American  Continent.  It  will 
also  furnish  information  concerning  the  Dessauer  Machine  for  Deep 
Therapy,  which  has  a  capacity  of  200,000  volts. 

BURDICK  CABINET  COMPANY  Milton,  Wis.— 34 

This  exhibit  will  consist  of  a  complete  display  of  air-cooled  and  water- 
cooled  mercury  vapor  quartz  lamps,  designed  to  produce  Ultra-Violet 
Rays,  which  can  be  used  effectively  for  protection  against  x-ray  burns 
and  for  their  cure.  These  instruments  are  used  for  immunizing  normal 
tissue  against  x-ray  burns  in  the  treatment  of  malignancy,  infection, 
osteomyelitis,  and  for  superficial  skin  lesions.  After  immunizing  with 
the  Ultra-Violet  Rays,  the  technician  may  administer  the  maximum 
x-ray  dosage  for  deep  seated  infections. 

FRENCH  SCREEN  COMPANY  Detroit,  Mich.— 35 

United  States  Agents  for  the  French  X-Ray  Intensifying  Screen, 
manufactured  by  Messrs.  Caplain  St.  Andre  Fils  and  Cie,  Paris.  A  num- 
ber of  special  advantages  are  claimed  for  this  screen,  that  is,  speed, 
freedom  from  grain,  breadth  of  range,  thinness  and  flexibility,  and 
durability.  Complete  information  will  be  gladly  given  by  those  in 
charge  of  the  exhibit. 

RITTER  DENTAL  MANUFACTURING  CO.,  INC ....  Rochester,  N.  Y.— 36 
An  exhibit  consisting  of  the  Ritter  Three-Inch  Dental  X-Ray  Unit  and 
the  Standard  Ritter  Dental  Chair. 

UNITED  STATES  RADIUM  CORPORATION  New  York  City— 37 

Showing  latest  modes  in  applicators,  radium  therapy,  etc. 

ENGELN  ELECTRIC  COMPANY  Cleveland,  O.— A  and  B 

Showing  the  new  Keleket  Tilting  Fluoroscope,  together  with  their 
new  x-ray  apparatus  for  radiographic  work.  Questions  about  this  ap- 
paratus or  general  x-ray  work  solicited. 

WAITE  AND  BARTLETT  MANUFACTURING  CO.    Long  Island  City— C 
Featuring  an  Oil  Immersed  X-Ray  Unit,  New  Sphere  Gap  for  accurate 
reading  of  high  voltage,  New  Synchronous  Motor  Treatment  Time 
Switch,  New  Vibrating  Potter-Bucky  Diaphragm,  Twenty-Inch  Inter- 
rupterless  Machine. 

ROENTGEN  APPLIANCE  COMPANY  San  Francisco— D 

This  company  will  show  a  full  line  of  x-ray  apparatus  and  appliances. 

WAPPLER  ELECTRIC  COMPANY,  INC  Long  Island  City— E  and  F 

A  complete  showing  of  all  the  new  Wappler  developments,  including 
Wappler  Deep  Therapy  X-Ray  outfit  and  x-ray  producing  plant,  new 
Deep  Therapy  Table,  new  Treatment  Tube  Stand,  Wappler  Sphere 
Gap,  Wappler  Unit  Coronaless  Aerial  System,  Wappler  Portable  X-Ray 
Unit,  Wappler  Vertical  Plate  Changer,  Wappler  No.  4  Table,  Wappler 
No.  5  Bedside  and  Hospital  Unit  combining  both  Dental  right  angle 
tube  three-inch  ten  millamperes  and  regular  five-inch  thirty  milli- 
amperes  tube,  and  the  new  Wappler  Junior  Vertical  Fluoroscope, 
latter  of  which  uses  a  thirty  milliampere  Coolidge  self-rectifying  tube. 

THE  HIGH  TENSION  TRANSFORMER  AND  EQUIPMENT  CO.... 

 m  Hoboken,  N.  J.— 17 

Demonstrating  a  twenty-inch  machine,  a  ten-inch  machine,  cautery, 
and  high  frequency  apparatus  taking  a  uni-directional  current  direct 
from  secondary  terminals  of  high  tension  transformer.  This  is  some- 
thing distinctly  new  in  x-ray  construction,  making  possible  high  po- 
tential machines  much  smaller  in  size  and  lighter  in  weight. 

EXPLANATORY  NOTE— Consolidation  of  Sweetbriar  Laboratories  Exhibit 
with  Brady  Company  Exhibit,  and  substitution  of  High  Tension  Trans- 
former and  Equipment  Company  in  space  17  occurred  too  late  to  show  in 
plat  of  space.  Members  and  visitors  will  please  note  substitution. 
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Kelley-Koett  Deep  Therapy  Apparatus 


DEVELOPMENTS  are  coming  so 
rapidly  the  radiologist  is  pretty 
sorely  pressed  to  judge,  with  any 
sense  of  security,  which  of  the  recent 
machines  for  deep  therapy  that  have 
come  on  the  market  in  the  last  few 
months,  affords  the  greatest  practical 
possibilities  in  high  potential  treat- 
ment. 


T 

6> 

48x52x60  inches  over  all,  so  that  floor 
space  of  6x8  feet  will  allow  ample 
room  for  convenient  operation  and  ac- 
cessibility. 

2.  REMOTE  CONTROL.  This 
part  of  the  x-ray  unit  carries  kilo-volt 
meter,  polarity  indicator,  rheostat 
and  auto-transformer  switches,  motor 
and  main  switches,  and  two  filament 


In  this  connection,  the  new  Kelly- 
Koett  apparatus,  of  which  to  the  time 
of  writing,  only  meagre  information 
is  obtainable,  has  some  distinctive 
features  which  commend  it  to  the 
more  scrutinizing  members  of  the 
profession.  These  features  may  be 
stated  in  brief  fashion: 

1.  COMPACTNESS.  The  trans- 
former, or  rectifying  unit,  measures 


controls  and  transformers. 

3.  CAPACITY.  The  transformer 
is  said  to  be  capable  of  producing  and 
operating  at  280,000  peak  volts,  as 
measured  by  the  sphere  gap,  or  an 
equivalent  of  a  twenty-inch  spark 
gap. 

4.  METHOD  OF  CONSTRUC- 
TION. A  synchronous  motor  is 
mounted  on  top  of  the  transformer 
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and  enclosed  in  the  cabinet  of  the 
rectifying  unit.  As  will  be  noticed  in 
the  illustration,  the  axis  of  the  motor 
extends  outward  far  enough  to  pro- 
vide proper  counter-balance  for  the 
motor  and  sufficient  space  for  rectify- 
ing disc  at  each  end.  This  is  a  novel 
method  of  construction,  for  that  it 
makes  possible  a  more  compact  unit, 
and  the  rectification  of  an  unusual 
voltage,  providing  sufficient  capacity 
to  operate  two  tubes  simultaneously 
at  the  same  voltage  though  at  differ- 
ent milliamperage. 

5.  MILLI  AMPERE  METERS. 
Two  milliampere  meters  are  set  into 
the  circuit  leading  to  each  tube,  pro- 
viding a  double  check,  and  making 
four  milliampere  meters  to  the  unit. 

6.  METHOD  OF  RECTIFICA- 
TION. No  definite  information  has 
thus  far  been  received  concerning  the 
method  of  rectification  employed.  A 
more  or  less  perfunctory  study  of  the 
outstanding  features  of  the  machine 
as  shown  in  the  illustration,  however, 
leads  one  to  the  conclusion  that  this 
machine  rectifies  both  phases  of  the 
electrical  wave.  This  would  seem  to 
be  borne  out  by  the  use  of  two  discs, 
one  at  either  end  of  the  axis  of  the 
synchronous  motor,  to  one  of  which, 
judging  from  the  appearance  of  the 
take-off  circuits,  one  phase  of  the  cur- 
rent is  conducted,  and  to  the  other  of 
which  the  other  phase  is  conveyed.  As 
nearly  as  can  be  determined  by  this 
purely  theoretical  calculation,  the  one 
phase  or  peak  of  the  wave  passes  to 
the  disc  through  the  insulated  tube 
leading  from  the  sphere  on  top  of  the 
terminal  post,  is  diffused  over  the  sur- 
face of  the  disc,  picked  up  and  dis- 
charged at  the  point  of  contact 
by  the  connections  or  plates  on 
the  disc  through  the  horizontal  cross 
conductors,  and  then  to  the  point  of 
take-off  for  the  x-ray  tube.  The  other 
phase  or  peak  of  the  wave  follows  a 
like  circuit,  but  from  the  opposite  side 
of  the  transformer.   If  this  theory  is 
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sound,  then  this  transformer  converts 
both  phases  of  the  alternating  cur- 
rent into  a  uni-directional  current,  and 

eliminates  the  shunt  load  or  surge,  to 
which  most  operators  and  owners  of 
x-ray  machines  have  been  intimately 
introduced  by  transformer  blow-outs. 

The  method  and  place  of  take-off 
to  and  return  from  the  x-ray  tube  is 
not  shown  by  this  illustration.  It  is 
plainly  evident,  however,  that  both 
discs  operate  in  the  circuit,  whether 
one  or  two  tubes  be  in  use. 

7.  SPHERE  GAP.  This  machine  is 
equipped  with  a  sphere  gap  providing 
for  the  accurate  measurement  of  volt- 
age. These  spheres  are  12.6  CM.  in 
diameter. 

One  of  these  machines  will  be  on 
exhibit  at  the  Annual  Meetng  and  will 
doubtless  prove  of  unusual  interest. 

Acme  Combination  Table 

THE  first  piece  of  apparatus  placed 
on  the  market  by  the  Acme  X-Ray 
Company  is  a  combination  table  for 
radiographic,  stereoscopic  and  fluoro- 
scopic work  in  any  position  or  angle 
from  the  Trendelenberg  to  the  vertical 
and  counterbalanced  in  such  a  way  as 
to  make  the  hand  raising  gear  mechan- 
ism extremely  smooth  in  operation. 

It  is  equipped  with  ball-bearings 
throughout  and  friction  joints  have 
been  substituted  extensively  for  hand 
lock  screws,  which  makes  for  ease  of 
operation  and  the  saving  of  time. 

For  fluoroscopic  work  the  screen 
and  holder,  which  is  adjustable  to 
every  possible  angle,  covers  a  very 
large  fluoroscopic  field,  equal  to  two- 
thirds  of  the  entire  area  of  the  table 
top. 

Any  part  of  the  body  may  be  radio- 
graphed without  moving  the  patient 
as  by  means  of  an  ingenuous  arrange- 
ment cassettes  can  be  inserted  at  three 
different  points  along  one  edge  of  the 
table  top,  so  they  will  center  below 
the  head  or  shoulders,  the  torso,  or 
the  legs,  which  ever  desired,  and  just 
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as  easily  removed.  This  is  a  very 
necessary  arrangement  in  stereoscopic 
work. 

The  combination  head  and  shoulder 
rest  and  seat  is  instantly  attached  to 
any  desired  position. 

Added  protection  against  possible 
shocks  is  furnished  by  the  specially 
constructed  insulating  tubes  connect- 
ing the  transformer  with  the  high 
tension  system. 

The  separate  portable  control  stand 
is  equipped  with  all  necessary  meters 
and  switches  together  with  a  Coolidge 
transformer  regulator  and  an  auto 
transformer  which  will,  without  a 
separate  means  of  adjustment,  take 
care  of  any  rise  or  drop  in  the  line 
voltage  between  100  and  120.  The  cir- 
cuit breaker,  which  is  also  embodied 
in  the  control  stand  operates  in  such 
a  manner  as  to  open  the  main  line 
circuit  instantly  in  case  of  an  over- 
load caused  by  exceeding  the  limits 
of  the  tube  or  by  the  patient  or  opera- 
tor coming  in  accidental  contact  with 
high  tension  wires.  It  also  serves  as 
a  protection  against  burn-outs  in  the 
transformer. 

The  outfit  will  be  supplied  in  va- 
rious combinations  from  the  plain  tilt 
table  to  the  complete  unit  and  for 
use  with  either  the  radiator  type  or 
Universal  Coolidge  tubes. 

Victor  High  Frequency 
Apparatus 

|N  the  field  of  physiotherapy  there  is 
probably    no    modality    that  finds 
wider  application  than  the  high  fre- 
quency current  in  its  various  forms. 

The  efficacy  of  the  high  frequency 
current  was  long  ago  established,  and 
while  at  first  its  adoption  in  general 
medical  practice  was  gradual,  in  re- 
cent years  the  medical  profession  has 
seen  convincing  results  as  obtained  by 
the  medical  departments  of  the  armies 
and  navies  of  the  allies,  and  today  in 
the  treatment  of  industrial  injuries  and 
diseases. 


With  the  rapidly  increasing  use  of 
this  modality,  there  has  been  a  de- 
mand for  higher  perfection  of  appar- 
atus for  its  administration.  To  many 
physicians  it  did  not  prove  its  efficacy 
simply  because  of  shortcomings  in  the 
apparatus  itself,  electrically  and  me- 
chanically. This  was  indeed  unfor- 
tunate, for  the  high  frequency  current 
is  invaluable  to  practically  every  phy- 
sician, a  fact  which  is  substantiated 
by  those  who  have  investigated,  and 
used  it  over  a  considerable  period  of 
time. 

Victor  engineers  have  just  accom- 
plished further  and  important  im- 
provements in  high  frequency  appar- 
atus, as  represented  in  the  New  Model 
"Wantz"  and  the  Victor  Portable 
High  Frequency  Apparatus.  They 
mark  definitely  an  advance  in  high 
frequency  therapy,  offering  as  they  do 
the  approved  forms  of  current,  un- 
varying in  quality  and  under  the  finest 
regulation.  These  desirable  and  im- 
portant features  are  realized  with  a 
control  so  simple  that  the  physician 
can  learn  to  operate  the  machine 
readily,  and  has  to  concern  himself 
only  with  the  therapeutics  of  the  cur- 
rent. 

THE  NEW  VICTOR  MODEL 
"WANTZ" 

This  apparatus  offers  complete  ser- 
vice, delivering  every  approved  form 
of  high  frequency  current,  both  Tesla 
and  d'Arsonval.  Heretofore  the  phy- 
sician wishing  to  use  both  Tesla  and 
d'Arsonval  currents  had  to  invest  in 
two  separate  machines. 

There  are  many  important  features 
in  this  apparatus,  all  of  which  are  es- 
sential to  the  best  results.  Limited 
space  prevents  detailed  description. 
Brief  mention  only  of  the  range  and 
nature  of  service  this  machine  offers 
will  be  made. 

The  diathermy  current  is  probably 
as  widely  used  today  as  any  other  one 
of  the  high  frequency  modalities.  Dia- 
thermy is  synonymous  with  thermo- 
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penetration,  or  the  treatment  of  deep- 
seated  conditions  with  heat.  In  this 
instance  the  heat  is  conveyed  electric- 
ally to  the  tissues  in  the  affected  part 
within  the  body.  There  is  a  mistaken 
idea  that  the  d'Arsonval  current  de- 
livered at  an  unusually  high  frequency 
is  the  ideal  for  diathermy,  but  it  will 
be  found  that  the  resulting  high  heat 
confines  itself  largely  to  the  surface 
of  the  part  treated.  Such  machines, 
therefore,  fall  short  in  the  treatment 
of  the  trunk  or  a  heavy  hip.  From  the 
Model  "Wantz"  is  available  a  dia- 
thermy current  (d'Arsonval)  with  the 
necessary  high  voltage  which  these 
other  machines  do  not  have,  to  carry 
the  heat  through  to  the  part  under 
treatment.  Diathermy  treatment  of 
deep-seated  conditions  can  not  result 
in  a  full  measure  of  success  under  the 
circumstances  first  mentioned. 

A  true  Oudin  current,  absolutely 
free  from  faradic,  is  also  available, 
with  means  of  very  fine  adjustment. 
The  cold  spark  is  taken  from  the  top 
of  the  Oudin  resonator,  and  a  d'Arson- 
val current,  so  that  it  is  possible  to 
do  any  form  of  electro-coagulation  or 
bi-polar  desiccation.  The  uni-polar 
spark  is  also  available  when  that  is 
desired. 

Auto-condensation  can  be  given 
with  either  Tesla  or  d'Arsonval  cur- 
rent; both  these  currents,  as  above 
stated,  being  obtained  from  this  ap- 
paratus, making  it  practically  two 
machines  in  one. 

In  addition  to  the  above  mentioned 
modalities,  this  machine  delivers  cur- 
rents for  autovconduction,  effleuve, 
head  breeze,  fulguration  (both  super- 
ficial and  orificial)  and  vacuum  or 
non-vacuum  electrode  treatments. 

The  well  known  disc  type  spark 
gap,  as  used  exclusively  in  the  Model 
"Wantz"  is  one  of  the  most  important 
developments  in  high  frequency  ap- 
paratus in  recent  years.  It  permits 
of  all-day  service,  without  having  to 
rest  the  machine  between  treatments, 


and  with  each  setting  the  resulting 
current  will  be  delivered  without  vary- 
ing in  quality  throughout  the  treat- 
ment seance.  This  in  contrast  with 
the  inconsistencies  of  spark  gaps  of 
previous  design. 

The  elimination  of  all  danger  of 
grounding  through  patient,  and  com- 
pletely enclosed  switches  and  spark 
gap  to  prevent  accidental  contact  by 
patient  or  operator  are  other  desir- 
able features  of  this  apparatus. 

NEW  VICTOR  PORTABLE  HIGH 
FREQUENCY  APPARATUS 

This  machine  also  offers  a  complete 
range  of  high  frequency  modalities, 
but  differs  from  the  larger  apparatus 
in  that  it  is  restricted  to  intermittent 
service.  Being  of  the  portable  type, 
this  advantage  is  obtained  at  the  sac- 
rifice of  the  all-day  service,  as  pro- 
vided in  the  Model  "Wantz." 

The  proportions  of  this  portable 
machine  are  to  allow  it  to  be  con- 
veniently moved  to  the  bedside  of  the 
patient  in  the  hospital  or  home.  In 
spite  of  its  compactness,  the  machine 
has  a  capacity  considerably  greater 
than  many  machines  on  the  market 
of  the  stationary  type. 

The  various  modalities  delivered  by 
this  portable  outfit  are  as  true  in  form 
as  those  obtained  from  the  larger  ap- 
paratus; in  short,  it  in  intended  for 
serious  work.  It  is  a  highly  practical 
and  efficient  outfit  for  intermittent 
service.  Where  the  number  of  office 
treatments  require  a  machine  to  be 
running  constantly  during  the  day,  the 
logical  machine  is  then  the  Model 
"Wantz." 

From  this  portable  outfit  the  follow- 
ing modalities  are  obtainable:  Electro- 
coagulation, with  a  current  range  even 
beyond  the  requirements;  auto-con- 
densation with  both  Tesla  and  d'Ar- 
sonval currents;  diathermy,  including 
treatment  of  deep-seated  lesions;  ful- 
guration, superficial  and  orificial,  either 
uni-polar  or  bi-polar;  vacuum  or  non- 
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vacuum  electrode  treatments  in  all 
forms. 

Eastman   Dental  Film 
Developing  Cabinet 

'J'HE  Eastman  Company  has  just  put 
on  the  market  a  Dental  Film  De- 
veloping Cabinet  which  should  prove 
mighty  helpful  and  economical  for 
dentists  and  others  who  feel  that  they 
should  do  x-ray  work  but  have  no 
dark  room  space  or  hesitate  to  incur 
the  cost  of  properly  equipping  a  dark 
room. 

The  cabinet  in  question  is  a  com- 
plete miniature  dark  room  with  tank 
development,  safelight,  and  provision 
for  circulating  water. 

The  tank  unit  consists  of  an  outer 
tank  of  monel  metal  and  contains  two 
smaller  monel  tanks  with  space  be- 
tween for  washing.  Four  developing 
hangers  are  included,  each  holding  ten 
dental  films,  so  that  the  unit  affords 
ample  facilities  for  a  large  amount  of 
work. 

Any  Eastman  dealer  will  be  glad 
to  demonstrate  this  unit. 

Wm.  Meyer  Company 
Transformer 

CTRIVING  to  accomplish  the  de- 
mands of  the  roentgenologist  for 
accuracy,  safety  and  convenience  in  a 
modern  transformer  the  William 
Meyer  Company  of  Chicago  lately  an- 
nounced one  in  which  the  milliameter 
and  kilovolt  meter,  both  tied  into  the 
high  tension  circuit  and  the  latter 
graduated   as  a  back-up  meter,  are 


mounted  on  the  low  tension  switch- 
board alongside  the  primary  controls. 

There  is,  cf  course,  no  question 
about  the  convenience  of  having  these 
two  instruments  so  accessible  and  so 
easily  readable.  But  whether  this 
company  has  evolved  some  method  of 
overcoming  the  inaccuracy  of  distance 
between  the  measuring  instruments 
and  the  terminus  of  the  high  tension 
circuit  at  the  point  of  discharge  into 
the  x-ray  tube  cannot  be  determined 
without  thorough  examination.  It  may 
be  said,  in  all  fairness,  however,  that 
Mr.  Meyer  assures  us  such  is  the  fact. 

Frankly,  the  statement  that  the  kilo- 
volt  meter  is  graduated  as  a  back-up 
meter  suggests  that  this  company  has 
not  yet  gained  an  absolute  instrument 
of  precision.  The  problem  of  back-up 
is  so  variable,  considering  the  many 
inconstant  factors,  that  it  is  doubtful 
whether  this  principle  holds  the  cor- 
rect method  of  approaching  the  solu- 
tion. 

But  the  Meyer  Company  may  have 
solved  this  question,  wherefore  we  re- 
serve final  decision.  If  it  has  solved 
it,  then  it  will  be  our  great  pleasure 
to  comment  on  this  particular  piece 
of  apparatus  in  detail  to  the  point  of 
specificity.  That  it  is  impossible  to 
do  without  complete  data  and  an  op- 
portunity for  examination,  demonstra- 
tion and  study. 

One  cf  these  transformers  will  be 
on  exhibit  at  the  annual  meeting, 
where  members  and  visitors  will  have 
ample  opportunity  to  look  it  over  and 
get  first-hand  information. 
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Surgery  Versus  Roentgen  Ray  in  the 

Treatment  of  Hyperthyroidism.  G. 

W.  Crile,  M.  D.  Journal  A.  M.  A., 

October  22,  1921. 
■yHE  treatment  of  Graves  Disease  is 
practically  limited  to  two  methods, 
viz.,  surgery  and  roentgen  ray.  In 
defense  of  surgery  the  writer  elects 
to  show  that  operative  discomfort  is 
probably  less  than  transportation  to 
and  from  the  x-ray  therapy  room.  The 
average  period  of  disability  after 
thyroidectomy  is  thirteen  days  and 
the  mortality  rate  is  one  per  cent.  He 
believes  that  the  end  results  are  bet- 
ter. The  review  of  208  articles  of  the 
use  of  the  roentgen  ray  shows  that  at 
present  there  is  no  standardized 
method  of  roentgen  treatment,  hence 
no  definite  statistics  of  end  results 
are  available.  The  ray  nearly  always 
reduces  the  pulse  rate  promptly.  There 
is  a  divergence  of  opinion  as  to  the 
effect  of  the  ray  on  the  gland  itself. 
The  advantages  are:  no  fatalities,  no 
scars,  no  interference  with  the  pa- 
tient's occupation,  and  no  pain.  If  un- 
successful surgery  is  still  possible.  He 
admits  the  advantage  of  the  ray  in  the 
adolescent  thyroid.  He  quotes  Chris- 
tie to  show  that  thryoidectomy  exerts 
greater  immediate  curative  effect  than 
the  treatment  of  roentgen  rays. 

V.  M.  MOORE. 

NOTE— The  author  has  evidently 
overlooked  microscopic  proof  of  the 
action  of  radiation  on  the  thyroid 
gland.— Ed. 


Observations  on  a  New  Method  of 
Roentgen  Ray  Therapy  in  Psoriasis. 
gROCK  at  Kiel  is  treating  psoriasis 
through  the  action  of  the  x-rays 
on  the  thymus  and  found  that  the 
psoriasis  either  improved  or  got  worse 
under  treatment.  The  action  of  the 
ray  is  either  stimulative  or  destructive 
and  the  satisfactory  treatment  con- 
sists in  stimulation.  Hence  cases 
which  were  made  worse  at  first  were 
apparently  due  to  over  treatment,  but 
these  began  to  improve  after  six 
months,  the  result  being  apparently 
a  paralysis  of  the  gland  action  with 
subsequent  regeneration  and  hyper- 
secretion.   They  advise  against  giv- 
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ing  a  second  dose  within  two  months 
on  account  of  the  danger  of  cumula- 
tive action.  This  method  of  treatment 
gives  better  results  than  treatment  of 
bone  marrow  or  of  large  skin  areas. 
The  authors  adopted  an  eight  and  one- 
half  inch  spark  gap,  3  mm.  aluminum, 
5  milliamperes  2  minutes  time  10-inch 
distance  and  with  this  formula  treated 
twenty-three  patients.  Thirteen  were 
markedly  improved,  and  in  five  the 
eruption  vanished  completely.  Recur- 
rence often  followed,  but  with  less 
severity  than  the  original  eruption. 

V.  M.  MOORE. 


Radiotherapy  in  Painful  Sacralization. 
Japiot  in  Lyon  Chirurgical,  July- 
August,  1921. 
"yHE  author  observed  six  cases  of 
very  painful  lumbar  neuralgia  and 
sciatica  in  which  radiography  revealed 
sacralization  of  the  fifth  lumbar  verte- 
bra, and  in  which  all  other  treatment, 
including  epidural  injection,  /failed. 
These  were  subjected  to  x-ray  treat- 
ment. The  writer  obtained  complete 
cures  in  five  cases  and  considerable 
improvement  in  one  case,  which  was 
complicated  by  a  cervico-hronchial 
neuralgia  in  addition  to  the  lumbar 
condition.  In  one  of  his  cases  the 
painful  condition  had  been  of  nine 
years  duration,  and  was  so  severe  that 
the  patient  was  completely  incapaci- 
tated and  did  not  work  for  several 
years.  Two  treatments  in  two  weeks 
enabled  the  patient  to  resume  work, 
and  freed  him  completely  from  his 
pain.  None  of  the  cases  required  more 
than  three  or  four  treatments.  The 
duration  of  the  illness  did  not  seem 
to  have  any  bearing  on  the  response 
to  the  treatment.  Nor  does  the  char- 
acter of  the  pain  determine  the  qual- 
ity and  quantity  of  the  treatments, 
as  the  most  lancinating  pains  were 
stopped  after  the  first  light  treatment. 

All  the  author's  cases  were  thor- 
oughly studied  and  sacralization  was 
found  to  be  the  only  possible  cause  of 
the  trouble. 

Three  of  the  cases  presented  be- 
sides the  severe  pain  also  slight  sen- 
sory and  trophic  disturbances,  and 
while  the  radiotherapeutic  action  on 
the  pain  was  very  rapid  it  took  from 
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several  weeks  to  some  months  before 
the  sensory  and  the  trophic  conditions 
came  back  to  normal. 

The  technique  is  essentially  the 
same  as  for  sciatica.  The  rays  are 
applied  over  the  sacro-lumbar  region, 
that  is,  over  the  area  where  the  roots 
of  the  sciatic  nerve  take  their  emerg- 
ence. About  2  or  3  H  is  given  through 
1  mm.  aluminum  filter.  This  is  repeated 
in  fourteen  days.  No  more  than  4  H 
should  be  applied  in  one  treatment. 

The  writer  offers  no  satisfactory 
explanation  regarding  the  therapeutic 
action  of  the  rays.  He  advances  the 
idea  that  the  rays  besides  having  a 
general  sedative  action  on  the  irri- 
tated muscles  and  ligaments  resulting 
from  a  mechanically  incorrect  lower 
back,  also  may  exert  a  direct  action 
on  the  nerve  sheaths. 

A.  M.  PFEFFER. 


Stimulative  Irradiation  of  the  Spleen 

in  Obstetric  and  Gynecologic  Cases. 

E.   Vogt,   Woman's   Clinic   of  the 

Tuebingen    Uni.    in    Mediz.  Klin. 

Aug.  14,  1921. 
•yHE  fact  that  irradiation  of  the 
spleen  raises  the  coagulability  of 
the  blood  leads  the  author  to  apply  ir- 
radiation as  a  therapeutic  measure  in 
various  hemorrhagic  conditions  as  well 
as  a  prophylactic  measure  previous  to 
some  surgical  procedures.  Stimulative 
irradiation  of  the  spleen  is  followed 
by  the  highest  coagulability  in  10  to 
15  hours,  while  its  action  is  entirely 
over  in  three  days.  Purasz  and  Tichy 
irradiated  their  surgical  cases  the 
night  before  operation.  The  technique 
is  very  simple.  The  patient  lies  on  the 
right  side,  the  splenic  area  is  outlined, 
a  field  of  10  by  15  cm  is  exposed,  and 
0.5  mm.  zink  and  1  mm.  aluminum 
used  for  filter,  one-third  erythema 
dose  is  used  for  therapeutic  action, 
and  one-fourth  for  prophylactic  action. 

The  writer  found  irradiation  effec- 
tive in  50  per  cent  of  his  sixty-eight 
cases,  which  consisted  of  various  men- 
strual disturbances,  such  as  menor- 
rhea,  metrorrhagia,  oligomenorrhea, 
bleeding  resulting  from  uterine  dis- 
placements, from  various  pelvic  in- 
flammatory conditions,  f|rom  pelvic 
tumors,  and  several  cases  of  postpar- 
tum hemorrhage. 

A  number  of  gynecologic  and  obstet- 
rical operations  were  almost  blood- 
less following  a  prophylactic  dose. 

Tichy  obtained  similar  results  from 
stimulative  irradiation  of  the  liver. 

A.  M.  PFEFFER. 


Roentgen  Diagnosis  of  the  diseases  of 
the  Pancreas.  Pueschel  in  Fortschr. 
a.    d.    Geb.    d.    Roentgenstr.  Vol. 

XXVIII,  No.  5. 

ROENTGENOLOGICAL  examina- 
tions for  diseases  of  the  pancreas 
are  rarely  used,  nor  are  there  any 
characteristic  findings,  but  a  number 
of  signs  may  prove  corroborative  to 
the  clinical  picture.  The  following 
roentgen  signs  have  been  observed  by 
the  writer: 

1 —  Formation  of  a  high  small  stomach. 

2 —  Bowing  outward  of  the  lesser  curv- 
ature. 

3 —  Formation  of  a  filling  defect  simu- 
lating gastric  carcinoma. 

4 —  Reverse  peristalsis. 

5 —  Stenosis  and  displacement  of  the 
duodenum. 

6 —  Widening  of  the  papilla  of  Vater 
evident  by  its  retention  of  barium 
after  complete  emptying  of  the 
stomach  and  duodenum. 

7 —  Compression  of  the  transverse 
colon. 

8 —  Visualization  of  pancreatic  calculi. 

A.  M.  PFEFFER. 


The  Action  of  X-Rays  and  Radium  on 
Bone  and  Cartilage  During  the  De- 
velopment Stage.  G.  C.  Segale, 
Radiolcgia  Med.  1921,  No.  7. 

"pHE  following  conclusions  are  based 
on  animal  experimentation  by  the 

author: 

Even  small  doses  appear  to  have  a 
harmful  action  on  growth  of  the  limb 
if  applied  during  the  developmental 
age.  If  medium  doses  are  applied  the 
changes  begin  early,  in  less  than  four 
days,  are  not  transient,  and  even  in- 
creases. Growth  ceases,  the  limb  be- 
comes shorter,  bowing  of  bones  may 
occur,  the  thickness  of  the  diaphysis 
diminishes,  and  the  muscles  undergo 
atrophy.  Later,  in  about  59  to  83 
days,  the  structural  changes  are  ap- 
preciable; there  is  almost  complete 
absence  of  vascularization,  changes  in 
the  bone  lamellae,  and  checked  ossifi- 
cation of  the  diaphyseal  cartilage. 
During  the  developmental  age  the  epi- 
physes are  especially  radiosensitive. 

A.  M.  PFEFFER. 


The  Roentgen  Treatment  of  Bone  and 
Joint  Tuberculosis.  Prof.  Stein  in 
Mediz.  Klinik,  Nos.  33,  34  and  35, 
1921. 

^^FTER  emphasizing  his  claim  that 
the  great  value  of  sunlight  and 
artificial  light  in  the  treatment  of  bone 
and  joint  tuberculosis  is  in  part  due 
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to  the  more  penetrating  ultra-violet 
rays,  the  author  mentions  the  fact 
that  various  investigators,  among 
whom  are  found  Kirmisson,  Iselin  and 
M.  Fraenkel,  have  used  roentgen  rays 
in  these  conditions  since  1898.  The 
writer  is  of  the  opinion  that  while  the 
roentgen  rays  have  a  general  beneficial 
effect  equally  with  sunlight  or  any 
other  artificial  light,  they  seemed  to 
exert  a  specfic  effect  on  tuberculosis 
tissue  in  the  cases  under  his  observa- 
tion. A  light  dose  of  x-rays  which 
would  be  stimulative  to  carcinomatous 
tissue  causes  the  decomposition  of  the 
lymphocytic  elements  of  the  tubercu- 
lous tissue,  and  further  application  of 
the  rays  produces  shrinkage  of  the 
same  with  its  replacement  by  con- 
nective tissue. 

The  writer  describes  his  technique 
as  rather  simple.  He  advises  the  use  of 
a  hard  tube  of  about  9  to  10  Wehnelt, 
and  3  to  4  mm.  aluminum  filter.  The 
choice  of  the  rays  depends  upon  the 
stage  and  character  as  well  as  the 
position  of  the  lesion.  Softer  rays  are 
used  when  the  destruction  and  the 
resorption  of  the  lesion  is  aimed  at, 
and  harder  ones  are  used  when  it  is 
desired  to  bring  the  shrinkage  of  the 
irradiated  tissue.  The  dose  is  about 
20  to  40  per  cent  of  the  skin  erythema 
unit  for  one  treatment.  Such  treat- 
ments are  repeated  at  intervals  so 
that  the  skin  should  only  get  one  ery- 
thema dose  in  three  to  four  weeks. 

The  writer  combines  his  roentgen 
treatment  with  sun  baths,  artificial 
light  baths,  and  the  administration 
of  cod  liver  oil. 

Contrary  to  the  opinion  of  Iselin, 
the  writer  obtained  excellent  results  in 
tuberculosis  of  the  shoulder,  hip,  and 
the  ileosacral  joints.  Similar  results 
were  obtained  in  tuberculous  spondy- 
litis. The  best  results  were  obtained 
in  the  early  stages  of  the  disease,  and 
the  author  recommends  irradiation  in 
those  cases  as  the  method  of  choice. 
Notwithstanding  the  warnings  of  some 
investigators  who  found,  in  the  ex- 
perimental work  on  animals,  that  the 
application  of  x-rays  caused  cessation 
of  bone  and  cartilage  growth,  the 
writer  never  noted  any  such  interfer- 
ence with  growth  in  any  of  his  numer- 
ous cases.  On  the  contrary,  he  ob- 
served a  rather  stimulative  action  on 
growth  in  some  of  his  cases. 

In  the  cases  under  his  own  observa- 
tion the  writer  found  50  per  cent 
cures,  45  per  cent  improvements,  and 


5  per  cent  failures.  Moll  of  the  Kraske 
clinic  had  60  per  cent  cures,  and 
Strhmeyer  of  the  Lexer  clinic  had  80 
per  cent  cures.  The  writer  claims  that 
if  the  work  would  be  limited  to  be- 
ginning stages  only  t^e  percentage  of 
cures  would  be  greatly  increased. 

While  operative  measures  have  been 
found  less  necessary  sin^e  the  irradia- 
tion treatment  has  become  more  fre- 
quent, the  author  advocates  the  ap- 
plication of  all  useful  orthopedic 
measures,  except  that  when  a  cast  is 
applied  an  opening  should  be  made  for 
the  application  of  the  x-ray  treatments. 

A.  M.  PFEFFER. 


Sixty-five  Cases  of  Cervical  Ribs.  I.  S. 

Trostler,  M.  D.,  F.  A.  C.  P.  Medical 

Record,  September  17,  1921. 
*pHIS  is  a  careful  tabulation  of  the 
radiographic  findings,  with  symp- 
toms, clinical  findings,  and  a  brief  his- 
tory of  each  case. 

The  diagnosis  was  made  by  the  re- 
ferring physician  in  only  twenty-six 
per  cent  of  the  cases.  Neuritis  and 
progressive  muscular  atrophy  were  the 
diagnosis  in  twenty-eight  and  nine 
cases  respectively.  Nine  of  the  cases 
were  examined  for  other  reasons. 

The  cases  numbered  twenty-one 
males  and  forty-four  females. 

The  number  who  had  cervical  ribs 
on  the  right  side  onlv  was  three,  on 
the  left  side  only  four,  and  on  both 
sides  fifty-eight.  Seven  presented  no 
symptoms. 

The  youngest  patient  was  four  and 
one-half  years  old,  the  oldest  sixty- 
five  years.  The  average  age  of  the 
sixty-five  was  thirty-nine  years. 

The  average  duration  of  svmptoms 
in  fifty-eight  cases  was  forty-five 
months. 

Thirteen  were  operated,  and  all  were 
improved  or  cured. 

E.  W.  ROWE. 


X-Ray  Burns.  Dr.  Arthur  Dean  Bevan. 
Surgical  Clinics  N.  A.  August,  1921, 
p.  935. 

'J* HIS  is  one  of  the  important  and 
unusual  problems  in  surgery  aris- 
ing in  the  last  twenty-five  years. 

Most  of  the  burns  in  x-ray  workers 
are  found  on  those  who  handled  it 
before  the  days  of  protection.  Oc- 
casionally burns  present  themselves 
coming  from  experts.  X-ray  burns  in 
patients  are  still  common,  for  many 
of  the  workers  are  not  expert. 
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One  case  presented  is  a  young  man 
of  25  who  was  treated  for  psoriasis. 
A  massive  dose  was  administered, 
which  resulted  in  a  burn  six  inches 
long  and  three  inches  wide  over  the 
anterior  aspect  of  the  leg.  The  orig- 
inal burn  healed  over,  but  the  skin  was 
low  in  vitality  and  sloughing  occurred. 
The  pain  was  so  severe  that  he  took 
morphine.  There  was  a  loss  in  weight 
and  the  nervous  condition  was  af- 
fected. The  burn  was  excised  wide 
of  the  margin  and  down  into  healthy 
muscle  and  fascia.  Thiersch  grafts 
were  used  to  cover  the  denuded  areas. 

The  second  patient  was  an  old  lady 
of  75  treated  by  x-ray  for  eczema. 
The  burn  was  five  inches  long  by  two 
and  one-half  inches  wide  on  the  an- 
terior surface  of  the  leg.  The  patient 
had  been  bedridden  for  many  months, 
chiefly  on  account  of  the  pain. 

The  pain  is  a  very  important  factor 
in  x-ray  burns,  being  like  the  pain  of 
senile  gangrene,  due  to  obliteration 
of  blood  vessels  and  starving  of  the 
nerves  of  their  normal  blood  supply. 
The  pathology  is  practically  the  same. 
In  x-ray  burns  about  the  anus  the 
pain  is  agonizing  and  usually  requires 
increasing  doses  of  morphine  to  con- 
trol. As  soon  as  all  the  dead  tissue 
is  dissected  out.  the  pain  ceases. 

This  second  patient  was  treated  as 
the  first  case,  and  now,  three  weeks 
after  operation,  the  wound  has  healed 
completely  and  the  pain  has  ceased. 

These  burns  should  be  treated  earlv 
by  excision  and  grafting.  Out  of 
twenty-five  or  thirty  cases  treated  on 
his  service,  several  developed  malig- 
nancy. Severe  burns  such  as  these 
two  patients  had  are  not  so  likely  to 
cause  maliginancy  as  the  long-standing 
irritation  in  x-ray  workers. 

The  x-ray  should  be  used  only  by 
trained  hands.  Burns  may  occur  even 
in  the  hands  of  the  greatest  expert. 
Early  removal  of  the  damaged  tissue 
and  skin  grafting  is  the  second  lesson 
to  learn.  This  not  only  cures  the  pa- 
tient, but  lessens  the  dangers  of  ma- 
lignancy. 

E.  W.  ROWE. 


Diaphragmatic  Hernia.  P.  E.  Trues- 
dale.  Fall  River.  Mass.  Jour.  A.  M. 
A.  Sept.  24,  1921. 
"J-JERNIA  of  the  diaphragm  is  one 
of    the    concealed  deformities 
which  roentgenology  has  exposed  for 
study  and  cure,  essentially  during  the 
past  decade."'   These  are  the  opening 


words  of  this  article.  The  matter  pre- 
sented consists  of  a  review  of  the  lit- 
erature, of  the  varieties  of  hernia,  of 
the  mechanism  in  diaphragmatic  her- 
nia, of  the  symptoms  and  diagnosis, 
and  of  che  roentgen  aspects. 

Forty-three  cases  from  battle 
wounds  have  been  added  from  the  re- 
cent war. 

Prints  from  excellent  roentgeno- 
grams illustrate  some  of  the  most  in- 
teresting cases. 

 E.  W.  ROWE. 

The  Relative  Value  of  Laboratory  and 
Clinical   Methods  of  Study  in  the 
Diagnosis   of  Tuberculosis.   F.  M. 
Pottenger.  Am.  Jr.  Med.  Sci.  Sept. 
1921.  p.  352. 
JNTENSIVE    study   of   the  patient 
should  come  first,  supplemented  by 
laboratory     study.      The  diagnosis 
should  not  depend  on  the  laboratory 
findings,  but  these  findings  should  be 
weighed  along  with  those  elicited  by 
clinical  methods  and  the  diagnosis  be 
based  cn  the  analysis  and  correlation 
of  all  the  data  obtained.    The  diag- 
nosis should  be  the  result  of  reason- 
ing. 

The  most  useful  and  most  com- 
monly employed  methods  of  examina- 
tion for  pulmonary  tuberculosis  are: 

1.  Clinical  history. 

2.  Physical  examination. 

3.  Examination  of  sputum. 

4.  Roentgen  rays. 

5.  Tuberculin  test. 

6.  Complement  fixation. 

Sputum  tests  and  the  complement 
fixation  test  have  many  sources  of 
error. 

The  roentgen  ray  may  be  used  to  a 
great  advantage.  To  be  of  value  in 
early  tuberculosis  it  requires  an  expert 
and  even  in  the  hands  of  an  expert 
the  results  are  often  doubtful.  Except 
in  the  hands  of  genius  it  should  never 
be  relied  upon  wholly  for  a  diagnosis. 
In  conjunction  with  other  data  it  is 
valuable.  It  should  be  used  as  a 
routine  in  the  clinical  diagnosis  of  all 
cases  of  pulmonary  tuberculosis,  and 
diagnosis  made  on  the  basis  of  all  the 
data  obtained. 

E.  W.  ROWE. 

Radium  and  X-Ray  in  Tumors  of 
Hypophysis.  Quick,  D.  Archives  of 
Ophthalmology,  v.  49,  1920,  pp.  256- 
267. 

£)R.  QUICK  points  out  that,  even 
with  the  advance  made  in  pituitary 
surgery  in  the  past  few  years,  it  does 
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not  represent  by  a  wide  margin  the 
ideal  treatment  for  tumors  in  this 
location;  and  consequently  many  other 
methods  have  been  tried.  During  the 
past  few  years,  x-ray  and  radium  have 
been  used  more  and  more.  While  the 
results  of  this  work  to  date  are  very 
incomplete  and  contradictory,  reports 
from  many  who  have  been  trying  this 
method  are  encouraging.  Reports 
from  different  observers  show  that 
the  most  marked  improvement  was 
the  more  or  less  complete  disappear- 
ance of  headaches,  dizziness,  nausea 
and  vomiting.  In  several  instances 
there  has  been  decided  improvement 
in  vision. 

Experiment  in  the  use  of  radium, 
at  the  Memorial  Hospital,  New  York, 
on  three  cases,  showed  favorable  re- 
sults and  warrant  them  in  looking 
forward  to  future  work  in  this  line 
with  considerable  optimism.  Three 
factors  stand  out  in  favor  of  treatment 
by  x-ray  or  radium:  (1)  There  is  no 
operative  mortality.  (2)  Pressure 
symptoms  respond  much  more 
promptly,  without  pain  or  inconveni- 
ence to  the  patient.  (3)  Radiation  of- 
fers a  hope  to  every  case  of  pituitary 
tumor,  whereas  surgery  is  confined  to 
a  small  group  of  hyperplasias  and 
benign  tumors.  Kuttner  reports  the 
successful  treatment  of  malignant 
tumor  of  the  hypophysis  with  radium, 
and  Gravezzenski  one  cured  by  x-ray. 

E.  W.  ROWE. 


Radium  in  Gynecological  Service,  St. 

Luke's  Hospital.  Harold  O.  Jones, 

Chicago.  Surg.  Gyn.  &  Obst.  Sept., 

1921,  p.  409. 
yHE  cases  treated  number  500. 
1.    Fibroids — 120  cases. 

In  selected  cases  radium  will  con- 
trol the  hemorrage,  and  cause  re- 
traction of  the  tumor  in  90  per  cent 
of  the  cases.  The  size  should  not  be 
greater  than  that  of  a  three  months 
pregnancy.  Only  patients  approximat- 
ing forty  years  should  be  treated. 
Earlier  surgical  removal  is  advisable 

Dosage  varies  from  1,000  to  1,800 
millicuries  hours. 

The  menopause  is  more  acute  than 
normal,  but  yields  to  corpus  lutem  or 
ovarian  residue.  The  uterus  does  not 
change  much  in  size  before  the  end 
of  the  twelfth  week. 

Repetition  was  necessary  in  seven 
cases. 

Sixty-nine  per  cent  were  entirely 
relieved  for  over   two   years.  Not 


enough  time  has  elapsed  to  report  on 
22  per  cent. 

2.    Hemorrages — 129  cases. 

Radium  should  not  be  resorted  to 
until  organotherapy  has  been  given 
a  trial.  The  effort  should  be  made  to 
produce  only  enough  cessation  for  re- 
lief and  not  a  permanent  menopause. 
Radium  is  practically  specific  in  the 
bleeding  of  menopause.  Idiopathic 
bleeding  is  usually  controlled. 

From  750  to  1,000  millicuries  hours 
should  be  sufficient.  Begin  with  an 
initial  dose  and  repeat  in  two  or  three 
months.  The  first  menstrual  period 
may  be  profuse,  the  second  is  less,  and 
the  third  practically  none. 

Eighty-one  per  cent  have  remained 
relieved  for  over  two  years.  Sixteen 
per  cent  have  been  relieved,  but  the 
time  has  been  insufficient  to  justify  a 
report. 

3.    Carcinoma — 60  cases 

Radium  is  a  palliative  agent  of  the 
greatest  merit.  As  a  curative  agent  it 
ranks  at  least  ea.ual  to  other  methods. 

Radium  is  inserted  into  the  uterus. 
Needles  are  inserted  directly  into  the 
tumor  tissue.  Emanations  may  be 
inserted  into  the  malignant  growth. 
The  dosage  is  about  3,500  millicurie 
hours  Tor  the  initial  dose.  The  number 
of  treatments  varies  after  waiting 
eight  to  twelve  weeks  each  time.  Deep 
roentgen  therapy  is  urged  in  conjunc- 
tion with  radium. 

In  thirty-five  cases  diagnosed  as  in- 
operable the  benefit  was  great. 

In  forty-five  cases  radium  was  com- 
bined with  surgery.  Five  cases  are  free 
after  one  and  one-half  to  two  years. 
The  others  have  not  been  heard  from 
or  the  time  is  too  short  to  tell  much 
about  them. 

4.    Leucorrhoea — 60  cases. 

Leucorrhoea  yields  satisfactory  re- 
sults.   Any  gland  or  place  harboring 
bacteria  must  be  treated  surgically. 
5.    Miscellaneous — 100  cases. 

These  are  mostly  skin  cases.  Re- 
sults are  good. 


Study  of  Liver  Atrophy  by  X-Ray 
Examination.  Dr.  Geo.  S.  Strathy, 
Toronto  General  Hospital,  Canadian 
Medical   Association  Journal,  De- 
cember, 1920. 
^HIS  paper  is  based  on  the  x-ray 
examination  of  the  liver  in  forty 
cases  of  salvarsan  poisoning  present- 
ing overseas  work.  The  author  takes 
up  the  method  of  measuring  the  liver, 
and  discusses  the  difference  between 
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the  x-ray  shadows  of  normal  land 
atrophic  livers.  The  most  characteris- 
tic sign  of  liver  atrophy  is  the  acute 
angle  formed  by  the  junction  of  the 
shadows  of  the  upper  surface  of  the 
liver  and  the  vertebral  column.  This 
sign  is  corroborated  by  measurement 
of  the  liver  diameters  and  comparison 
with  the  normal. 

Decrease  in  the  transverse  diameter 
of  the  liver  was  more  commonly  found 
than  decrease  in  the  depth.  This  de- 
crease is  usually  shown  by  the  left 
border  of  the  liver  being  shifted  to 
the  right  rather  than  by  the  right 
border  being  displaced  to  the  left.  This 
shifting  of  the  left  border  to  the  right 
gives  rise  to  the  acute  hepatico-verte- 
bral  angle,  and  to  a  dome-shaped  ap- 
pearance of  the  upper  surface  of  the 
liver. 

This  acute  hepatico-vertebral  angle 
was  found  in  but  one  case  out  of  a 
hundred  normal  individuals.  It  how- 
ever may  occur  when  the  left  lobe  of 
the  liver  is  displaced  downward  by 
fluid  in  the  left  pleura,  as  in  pleurisy 
with  effusion  or  haemothorax  and  also 
when  a  very  large  heart  presses  on 
the  liver  through  the  diaphragm. 

The  liver  measurements  are  deter- 
mined by  fluoroscopy,  rather  than  by 
radiography.  At  the  end  of  expiration 
the  upper  and  lower  borders  of  the 
liver  are  marked  on  the  skin  in  the 
right  nipple  line,  and  the  depth  meas- 
ured at  these  two  points.  The  depth 
of  the  normal  liver,  as  determined  by 
a  large  number  of  measurements,  is 
five  and  cne-half  to  six  and  one-half 
inches  in  the  right  parasternal  line, 
and  six  and  one-half  ot  seven  and  one- 
half  inches  in  the  right  nipple  line. 
Measurements  from  left  to  right  were 
not  made,  but  would  be  advisable,  as 
confirming  the  acute  hepatico-verte- 
bral angle  caused  by  narrowing  of  the 
transverse  diameter. 

Atrophy  of  the  liver,  determined  by 
fluorscopic  examination,  has  been 
found  in  cases  of  arsenical  poisoning, 
catarrhal  jaundice,  and  should  be 
looked  for  in  all  cases  of  chronic 
dyspepsia,  which  often  are  slight  cases 
of  atrophic  cirrhosis. 

L.  J.  CARTER. 


Ileo-caecal  Regurgitation  Symptom 
Complex.  Dr.  Wm.  Goldie,  Toronto, 
Ont.  Can.  Med.  Monthly,  April,  1920. 

*J*HE  writer  analyzes  a  number  of# 
gastro-intestinal  examinations*  and ' 

attempts   to   show  that  #th«t"e#\ls#  V 


symptom  complex  definitely  related 
to  ileo-caecal  regurgitation  as  apart 
from  the  symptom  complex  associated 
with  organic  ileo-caecal  stasis. 

In  the  series  examined  there  was 
function  fault  at  the  ileo-caecal  valve, 
as  evidenced  by  ileal  content  in  the 
morning  after  an  evening  barium  meal, 
and  by  ileo-caecal  valve  incompetence 
for  the  barium  enema. 

With  this  function  fault  was  asso- 
ciated the  following  symptom  com- 
plex: 

(1)  Distress  in  lower  abdomen 
most  marked  in  right  lower  quadrant. 

(2)  Loss  of  appetite. 

(3)  Auto  intoxication  syndrome — 
tired,  weak,  pale,  etc. 

This  symptom  complex  and  this 
function  fault  might  conceivably  be 
associated  with  either  stasis  or  re- 
gurgitation at  the  ileo-caecal  valve. 
The  factor,  however,  that  points  to  re- 
gurgitation rather  than  stasis  is  the 
time  of  occurrence  of  the  symptoms. 
It  is  on  awakening  and  before  break- 
fast that  the  distress  and  the  gastric 
symptoms  are  not  evident.  During  the 
forenoon  they  lessen  or  disappear. 
This  time  of  symptom  occurrence  is 
different  from  ileal  stasis.  In  the  lat- 
ter the  distress  is  complained  of  after 
the  mid-day  meal,  and  if  the  mid-day 
meal  is  omitted  there  is  no  distress. 
So  that  the  association  must  be  with 
ileo-caecal  regurgitation  and  not  with 
ileo-caecal  stasis. 

Of  course,  it  is  not  inferred  that 
ileo-caecal  regurgitation  is  the  sole 
cause  of  the  symptom  complex.  For 
ileo-caecal  incompetency  occurs  so 
frequently  without  symptomatology, 
being  found  in  one  out  of  everv  six 
gastro-intestinal  examinations.  There 
possibly  is  a  common  cause  of  both 
the  regurgitation  and  the  symptom 
complex,  such  as  defective  innerva- 
tion, general  disease,  or  physical  or 
chemical  influences  from  the  distal 
colon. 

Operative  reconstruction  of  the  ileo- 
caecal  valve  has  not  proven  a  suc- 
cess. Medical  treatment  consists  of 
small  doses  of  saline,  three  or  four 
times  a  day,  an  enema  at  night,  means 
to  relieve  the  nervous  tension,  and 
reginVr  .physical  exercise. 

•  \ '     L.  J.  CARTER. 
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Trostler.  Chicago,  Illinois;  Dr.  W.  B. 
Ray,  Pittsburgh.  Pennsvlvania;  Dr.  N 
J.  Nessa.  Sioux  Falls,  S.  D. :  Dr.  M.  Kahn, 
Baltimore,  Maryland;  Dr.  W.  A.  Guthrie,' 
Franklyn,  Kentucky:  Dr.  R.  J.  Mav, 
Cleveland.  Ohio:  Dr.  C.  J.  Saunders,  Ft. 
Dodge,  Iowa;  Dr.  A.  F.  Tyler,  Omaha, 
Nebraska:  Dr.  M.  J.  Hubeny,  Chicago, 
Illinois;  Dr.  A.  Soiland,  Los  Angeles. 
California;  Dr.  B.  C.  Cushway,  Chicago, 
Illinois;  Drs.  Donaldson  &  Knappenber- 
ger,  Kansas  City,  Missouri;  Dr.  M.  B. 
Titterington,  St.  Louis,  Missouri;  Dr. 
Alden  Williams,  Grand  Rapids,  Michi- 
gan; Dr.  A.  W.  Erskine,  Cedar  Rapids, 
Iowa;  Dr.  E.  C.  Ernst,  St.  Louis.  Mis- 
souri; Dr.  R.  Lafferty,  Charlotte,  North 
Carolina;  Dr.  L.  Goodhue,  Chicago,  Illin- 
ois; Dr.  H.  J.  Ravold.  St.  Joseph,  Mis- 
souri; Dr.  Mary  E.  Hanks,  Chicago,  Illin- 
ois; Dr.  R  L.  Smith..  Lincoln,  Nebraska; 
Dr.  L.  J.  Carter,  Brandon.  Manitoba, 
Canada;  Dr.  W.  W.  Wasson,  Denver, 
Colorado;  Dr.  B.  H.  Orndoff,  Chicago, 
Illinois;  Dr.  E.  W.  Rowe,  Lincoln,  Ne- 
braska; Dr.  E.  A.  Merritt.  Washington, 
D^  C;  Dr.  J.  F.  Burger.  Winnipeg,  Can- 
ada; Dr.  L.  G.  Cole,  New  York,  New 
York;  Dr.  Gentz  Perry,  St.  Louis,  Mis- 
souri. 

3.  That  the  known  bondholders,  mort- 
gagees and  other  security  holders  own- 
ing or  holding  1  per  cent  or  more  of 
bonds,  mortgages,  or  other  securities  are- 
None. 


4.  That  the  two  paragraphs  next 
above  giving  the  names  of  the  owners, 
stockholders,  and  security  holders  if 
any,  contain  not  only  lh?  list  of  stock- 
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holders  and  security  holders  as  they  ap- 
pear upon  the  books  of  the  company,  but 
also,  in  cases  where  the  stockholder  or 
security  holder  appears  upon  the  books 
of  the  company  as  trustee  or  in  any 
other  fiduciary  relation,  the  name  of  th'e 
person  or  corporation  for  whom  such 
trustee  is  acting,  is  given;  also  that  the 
said  two  paragraphs  contain  statements 
embracing  affiant's  full  knowledge  and 
belief  as  to  the  circumstances  and  con- 
ditions under  which  stockholders  and 
security  holders  who  do  not  appear  upon 
the  books  of  the  company  as  trustees 
hold  stock  and  securities  in  a  capacity 
other  than  that  of  a  bona  fide  owner; 
and  this  affiant  has  no  reason  to  believe 
that  any  other  person,  association,  or 
corporation  has  any  interest,  direct  or 
indirect,  in  the  said  stock,  bonds,  or 
other  securities  than  as  so  stated  by  him. 

5.  That  the  average  number  of  copies 
of  each  issue  of  this  publication  sold  or 
distributed  through  the  mails  or  other- 
wise, to  paid  subscribers  during  the  six 
months  preceding  the  date  shown  above 
is    (This  information  is  re- 

quired from  daily  publication  only.) 

HERBERT  S.  TYLER, 

Business  Manager. 

Sworn  to  and  subscribed  before  me 
this  31st  day  of  October,  1921. 

CARL  T.  SELF, 

Notary  Public. 
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Announcement  of  Merging  of  Victor  Electric 
Corporation  with  X-Ray  Interests  of 
General  Electric  Company 

An  arrangement  has  been  completed  which  took  effect 
October  1,  1920,  under  which  the  entire  business  of  the 
Victor  Electric  Corporation  and  X-Ray  interests  of  the 
General  Electric  Company  have  been  merged  in  a  new 
corporation  formed  for  the  purpose  and  known  as  the 
VICTOR  X-RAY  CORPORATION.  The  new  company, 
has  exchanged  its  capital  stock  for  the  X-Ray  patents 
and  good  will  of  General  Electric  Company  and  for  the 
assets  and  business  of  the  old  Victor  Electric  Corporation. 

The  formation  of  the  new  company  will  result  in  full 
manufacturing,  engineering  and  research  co-operation  be- 
tween Victor  X-Ray  Corporation  and  General  Electric 
Company  with  respect  to  X-Ray  problems.  It  will  ex- 
tend further  the  usefulness  of  the  two  companies  and 
consequently,  present  needs  for  Coolidge  tubes  and  other 
X-Ray  devices  will  be  adequately  met. 

The  executive,  administrative,  engineering  and  sales 
staff  of  the  old  Victor  Electric  Corporation  will  remain 
practically  unchanged.  Mr.  C.  F.  Samms  becomes  Presi- 
dent and  General  Manager.  Mr.  J.  B.  Wantz  retains  full 
charge  of  manufacturing  and  designing.  It  is  contem- 
plated to  bring  about  a  complete  co-ordination  of  the  entire 
Victor  Corporation  organization  with  the  research  and 
engineering  organization  of  General  Electric  Company 
with  as  little  disturbance  of  the  old  relationships  as  possible. 

Dr.  W.  D.  Coolidge  of  the  research  laboratory  of 
General  Electric  Company  becomes  Consulting  Engineer 
of  the  Victor  X-Ray  Corporation.  Mr.  C.  C.  Darnell  of 
the  research  laboratory  of  General  Electric  Company 
becomes  the  Commercial  Engineer  of  the  Victor  X-Ray 
Corporation.  Mr.  W.  S.  Kendrick,  who  for  many  years 
had  charge  of  the  commercial  sale  of  the  Coolidge  tube, 
will  be  General  Sales  Manager.  Mr.  L.  B.  Miller  remains 
General  Manager  of  Agency  Sales. 

The  Victor  X-Ray  Corporation  will  continue  to  carry 
out  the  same  liberal  policies  and  practices  toward  the 
X-Ray  trade  that  have  already  been  established  by  the 
General  Electric  Company. 

The  primary  purpose  of  this  merger  was  to  co-ordinate 
the  efforts  of  the  best  and  most  constructive  elements  in 
the  research,  engineering  and  commercial  divisions  of  the 
X-Ray  field  to  the  end  that  users  of  X-Ray  equipment 
might  be  served  in  the  best  possible  manner,  and  assur- 
ances are  given  by  the  officers  of  the  new  corporation  that 
the  ideal  toward  which  they  intend  to  strive  is  100% 
service. 

VICTOR  X-RAY  CORPORATION 


President 
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Potter-Bucky  Diaphragm 

Victor  Model 

THE  degree  of  high  quality  radiographs  with  the  Potter-Bucky  Diaphragm  is 
dependent  entirely  on  the  success  of  the  manufacturer  in  the  application  of 
the  principles  involved. 

The  Victor  Model  of  the  Potter-Bucky  Diaphragm  is  the  result  of  intensive 
experimental  work  on  the  part  of  Victor  Engineers  in  collaboration  with  Dr. 
Potter,  and  was  not  announced  until  it  proved  itself  to  have  reached  a  much 
higher  degree  of  perfection  than  ever  before  attained. 

The  design  of  the  grid  in  the  Victor  Model  differs  from  that  of  any  other  con- 
struction, and  due  largely  to  this  the  following  points  of  superiority  are  realized: 

1.  Decidedly  b  e  t  t.e  r   diagnostic  ance  ranging  from  20  to  35  inches 
plates  or  films  are  made  with  the  5.  The  fineness  of  the  grid  makes 
Potter  Bucky  Diaphragm  than  are  possible  the  stereoscopic  movement 
possible  without  it.  both  up  and  down  and  crosswise  the 

2.  A  wide  range  of  exposure.without  chest. 

changing  the  speed  of  travel  of  the        6,  The  materials  used  in  the  Victor 

grid,  is  now  obtained.  model  have  been  carefully  selected  to 

3.  The  factor  of  absorption'of  pri-  eliminate  those  productive  of  second- 
tnary  rays  is  very  low.  ary  radiation. 

4.  Radiographs  of  excellent  diagnos-  7.  The  Victor  Model  can  be  used  in 
tic  value  can  be  taken  at  a  focal  dist-  either  vertical  or  horizontal  position. 

Literature  describing  this  apparatus  in  detail  will  be  sent  on  request 

Victor  X-Ray  Corporation 

Qeneral  Offices  and  Factory: 

Jackson  Boulevard  at  Robey  Street  •  Chicago 

Sales  Offices  and  Service  Stations 
in  All  Principal  Cities 


Potter  'Bucky  Diaphragm 

Victor  Model 

THE  degree  of  high  quality  radiographs  with  the  Potter-Bucky  Diaphragm  is 
dependent  entirely  on  the  success  of  the  manufacturer  in  the  application  of 
the  principles  involved. 

The  Victor  Model  of  the  Potter-Bucky  Diaphragm  is  the  result  of  intensive 
experimental  work  on  the  part  of  Victor  Engineers  in  collaboration  with  Dr. 
Potter,  and  was  not  announced  until  it  proved  itself  to  have  reached  a  much 
higher  degree  of  perfection  than  ever  before  attained. 

The  design  of  the  grid  in  the  Victor  Model  differs  from  that  of  any  other  con- 
struction, and  due  largely  to  this  the  following  points  of  superiority  are  realized  : 

1 .  Decidedly  better  diagnostic  tic  value  can  be  taken  at  a  focal  dist- 
plates  or  films  are  made  with  the  ance  ranging  from  20  to  35  inches 
Potter  Bucky  Diaphragm  than  are  5.  The  fineness  of  the  grid  makes 
possible  without  it.  possible  the  stereoscopic  movement 

2.  A  wide  range  of  exposure.without  and  ?ro¥W1^ 
changing  the  speed  of  travel  of  the        6«         materials  used  in  the  Victor 
grid,  is  now  obtained.                                    have  ^ en  carefully  selected  to 

.  eliminate  as  rar  as  possible  those  pro- 

3.  The  factor  of  absorption  of  pri-  ductive  of  secondary  radiation. 
tnary  rays  is  very  low.  7  The  Victor  Model  can  be  used  in 

4.  Radiographs  of  excellent  diagnos-  either  vertical  or  horizontal  position. 

Literature  describing  this  apparatus  in  detail  will  be  sent  on  request 

Victor  X-Ray  Corporation 

Qeneral  Offices  and  Factory: 

Jackson  Boulevard  at  Robey  Street  •  Chicago 

Sales  Offices  and  Service  Stations 
in  All  Principal  Cities 
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A  New  Vertical  Roentgenoscope 


Every  roentgenologist  whose  daily  work 
includes  fluoroscopic  diagnosis  will  be 
interested  in  this  recently  designed  unit 
for  the  modern  Roentgen  laboratory. 

The  design  of  this  apparatus  is  a  new 
departure  from  that  of  any  heretofore 
used  apparatus  for  the  purpose.  Many 
conveniences  which  roentgenologists 
have  long  looked  for  have  been  incor- 
porated. During  its  exhibition  at  several 
recent  meetingsof  Medical  and  Roentgen 
societies,  those  who  saw  it  commended 
it  highly  as  a  thoroughly  practical  appa- 
ratus, original  in  design  and  embodying 
every  requirement  for  efficient  diagnosis 
with  the  fluorescent  screen  where  the 
patient  is  in  standing  or  sitting  position. 


This  apparatus  is  intended  for  use 
with  the  Coolidge  Tube,  and  can  be 
furnished  for  either  the  "Radiator"(self- 
rectifying)  type  or  the  "Universal"  type 
Coolidge  Tube.  The  illustrations  above 
show  the  apparatus  as  it  is  furnished  for 
the  "Radiator"  type  Coolidge  Tube. 
The  ball  bearing  movement  of  the  tube 
carriage  throughout  and  the  elimination 
of  all  unnecessary  weight  (particularly 
the  usual  lead  lined  tube  box)  make  for  in- 
stant response  to  the  operator's  touch  and 
easy  manipulation  with  the  consequent 
saving  of  time  and  simplifying  the  work. 

In  full  justice  to  this  apparatus,  one  should 
read  the  descriptive  bulletin  to  gain  a  good  idea 
of  its  distinctive  merits.  This  bulletin  will  be  sent 
on  request  to  those  interested. 


VICTOR  X-RAY  CORPORATION 

General  Offices  and  Factory,  Jackson  Boulevard  at  Robey  Street,  Chicago 

Sales  Offices  and  Service  Stations  in  All  Principal  Cities 
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A  New  Vertical  Roentgenoscope 


Every  roentgenologist  whose  daily  work 
includes  fluoroscopic  diagnosis  will  be 
interested  in  this  recently  designed  unit 
for  the  modern  Roentgen  laboratory. 

The  design  of  this  apparatus  is  a  new 
departure  from  that  of  any  heretofore 
used  apparatus  for  the  purpose.  Many 
conveniences  which  roentgenologists 
have  long  looked  for  have  been  incor- 
porated. During  its  exhibition  at  several 
recent  meetingsof  Medical  andRoentgen 
societies,  those  who  saw  it  commended 
it  highly  as  a  thoroughly  practical  appa- 
ratus, original  in  design  and  embodying 
every  requirement  for  efficient  diagnosis 
with  the  fluorescent  screen  where  the 
patient  is  in  standing  or  sitting  position. 


This  apparatus  is  intended  for  use 
with  the  Coolidge  Tube,  and  can  be 
furnished  for  either  the  "Radiator"(self- 
rectifying)  type  or  the  "Universal"  type 
Coolidge  Tube.  The  illustrations  above 
show  the  apparatus  as  it  is  furnished  for 
the  "Radiator"  type  Coolidge  Tube. 
The  ball  bearing  movement  of  the  tube 
carriage  throughout  and  the  elimination 
of  all  unnecessary  weight  (particularly 
the  usual  lead  lined  tube  box)  make  for  in- 
stant response  to  theoperator's  touch  and 
easy  manipulation  with  the  consequent 
saving  of  time  and  simplifying  the  work. 

In  full  justice  to  this  apparatus,  one  should 
read  the  descriptive  bulletin  to  gain  a  good  idea 
of  its  distinctive  merits.  This  bulletin  will  be  sent 
on  request  to  those  interested. 


VICTOR  X-RAY  CORPORATION 

General  Offices  and  Factory,  Jackson  Boulevard  at  Robey  Street,  Chicago 

Sales  Offices  and  Service  Stations  in  All  Principal  Cities 


v- 

 i 

L  1 

1 

H  H  H  H  H  H  H  H  'H  ti  H  H  H  1 

H  H  H  ^  H  -  H  ft  H  -  H  -  H  -  H  M  H  H  H'H  h  H  h  h  -  -  |i| 

PUBLISHED  MONTHLY  BY 

THE  RADIOLOGICAL  SOCIETY 

OF  NORTH  AMERICA 

AT  OMAHA, NEBR. 


xj.  x?x  i?x  xu  x?x     aw.  xfx  .W  x'T^\ 


Exit  Another  Inconsistent  X-Ray  Factor 


THE  usual  practice  in  X-ray  installations  today 
is  to  utilize  the  commercial  electric  current  for 
heating  the  filament  of  the  Coolidge  Tube. 

Line  conditions  are  always  susceptible  to  fluctu- 
ation in  voltage,  which  obviously  causes  a  variation 
in  the  heat  of  the  Coolidge  Tube  -filament.  Con- 
sidering the  fact  that  practically  no  current  passes 
through  the  tube  until  the  temperature  of  the  fila- 
ment exceeds  20500  C.  and  that  at  approximately 
230o°C.  the  tube  current  will  be  greater  than  is  ever 
necessary  in  actual  practice,  it  is  readily  seen  that 
the  operating  range  of  the  tube  is  within  very 
narrow  limits. 

Actual  tests  show  that  a  10%  change  in  filament 
current  means  a  300%  change  in  tube  current.  A 
slight  fluctuation,  therefore,  will  affect  radiographic 
technique  and  the  measurement  of  dosage  in  therapy. 

So  to  realize  the  maximum  efficiency  of  the 
Coolidge  Tube  itself,  we  have  designed  the 


Victor-Kearsley  Stabilizer 


With  this  instrument  in  the  Coolidge  Tube  cir' 
cuit,  the  filament  current  is  held  constant,  consc 
quently  the  tube  current  will  be  constant  regardless 
of  line  fluctuations — in  fact,  the  tube  current  will 
be  maintained  constant  over  a  range  of  from  2  to 
100  milliamperes,  even  though  the  voltage  change 
be  as  great  as  22%. 

It  is  simple  to  operate,  the  resistances  being  6et 
once  and  for  all  at  the  factory.  A  regulating 
mechanism  enables  the  operator  to  reproduce  any 
desired  current  through  the  tube. 

Descriptive  bulletin  will  be  sent  on  request 

VICTOR  X-RAY  CORPORATION 
General  Offices  and  Factory,  236  South  Robey  Street,  Chicago 

Sales  Offices  and  Service  Stations  in  All  Principal  Cities 
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Important  X-Ray  Developments 

Victor-  Kearsley  Stabilizer 

CONSISTENT  results  in  roentgenology  cannot 
be  obtained  if  the  tube  current  fluctuates. 

Practically  every  line  supply  fluctuates  to  a 
greater  or  lesser  degree,  and  considering  the  fact 
that  a  10%  change  in  the  Coolidge  filament  circuit 
means  a  300%  change  in  the  tube  current,  the  im' 
portance  of  overcoming  this  is  realized  at  once. 

The  Victor-Kearsley  Stabilizer  insures  a  constant 
tube  current  at  all  times.  Simply  set  the  stabilizer 
for  any  milliamperage  desired,  from  2  to  100  ma. 

In  radiography  it  means  uniformity  in  results 
and  plate  economy.  There  is  also  the  factor  of  tube 
economy. 

In  therapy  it  is  indispensable — for  what  is  of 
greater  importance  than  correct  dosage. 


Victor  Sphere  Gap 


The  reading  of  X'ray 
voltage  by  means  of  the 
point  spark  gap  is  no  longer 
necessary,  nor  is  it  tolerable 
where  X'ray  therapy  is 
involved. 

The  6phere  gap  is  the 
only  practical  means  for  cor' 
rect  measurement  of  X-ray 
voltage.  Without  it  the 
profession  cannot  hope  to 
standardize  X'ray  dosage. 
To  rely  on  the  measure' 
ments  of  spark  gap  between  "points"  is  detrimental  to  good  results,  for  these 
measurements  may  vary  as  much  as  50%,  according  to  atmospheric  conditions. 
Every  roentgenologist  administering  deep  therapy  should  have  a  sphere  gap. 

Write  us  for  descriptive  literature  on  these  two  instruments 

VICTOR  X-RAY  CORPORATION 
General  Offices  and  Factory,  236  South  Robey  Street,  Chicago 
Sales  Offices  and  Service  Stations  in  All  Principal  Cities 
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Important  X-Ray  Developments 

Victor- Kearsley  Stabilizer 

CONSISTENT  results  in  roentgenology  cannot 
be  obtained  if  the  tube  current  fluctuates. 

Practically  every  line  supply  fluctuates  to  a 
greater  or  lesser  degree,  and  considering  the  fact 
that  a  10%  change  in  the  Coolidge  filament  circuit 
means  a  300%  change  in  the  tube  current,  the  im' 
portance  of  overcoming  this  is  realized  at  once. 

The  Victor-Kearsley  Stabilizer  insures  a  constant 
tube  current  at  all  times.  Simply  set  the  stabilizer 
for  any  milliamperage  desired,  from  2  to  100  ma. 

In  radiography  it  means  uniformity  in  results 
and  plate  economy.  There  is  also  the  factor  of  tube 
economy. 

In  therapy  it  is  indispensable — for  what  is  of 
greater  importance  than  correct  dosage. 

Victor  Sphere  Gap 

The  reading  of  X-ray 
voltage  by  means  of  the 
point  spark  gap  is  no  longer 
necessary,  nor  is  it  tolerable 
where  X-ray  therapy  is 
involved. 

The  sphere  gap  is  the 
only  practical  means  for  cor' 
rect  measurement  of  X-ray 
voltage.  Without  it  the 
profession  cannot  hope  to 
standardize  X-ray  dosage. 
To  rely  on  the  measure' 

ments  of  spark  gap  between  "points"  is  detrimental  to  good  results,  for  these 
measurements  may  vary  as  much  as  5  or  c,  according  to  atmospheric  conditions. 
Every  roentgenologist  administering  deep  therapy  should  have  a  sphere  gap. 

Write  us  for  descriptive  literature  on  these  two  instruments 

VICTOR  X-RAY  CORPORATION 

General  Offices  and  Factory,  236  South  Robey  Street,  Chicago 

Saies  Offices  and  Service  Stations  in  All  Principal  Cities 
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The  Bucky  Diaphragm 
Table 

An  Added  Advantage  to  Users  of 
Victor  Potter-Bucky  Diaphragm 


THIS  device  simplifies 
to  the  utmost  the  use  of 
the  Potter-Bucky  Diaphragm. 

The  troughed  top  corre- 
sponds to  the  top  of  the  original 
Victor  Diaphragm,  but,  as  seen 
in  Fig.  i,  this  trough  extends 
the  entire  length  of  the  table. 
With  the  patient  on  the  table, 
the  diaphragm  and  tube  stand  can  be 
moved  to  position  so  that  any  part 
of  the  body  can  be  radiographed 
without  having  to  move  the  patient. 

The  Diaphragm  and  Tube  Stand 
being  locked  together,  they  move  in 
unison,  so  that  regardless  of  position 
the  tube  is  always  in  exact  center 
with  the  Diaphragm. 

This  table  will  also  serve  for  radiog- 
raphy without  the  tube  stand,  simply 
by  adding  the  false  top  as  shown  in 
Fig.  2.  In  this  instance  the  Diaphragm 
is  released  from  the  tube  stand  and  the 


latter  operates  independently.  Thus 
the  table  can  be  used  as  a  combination 
unit.  Represents  one  of  the  most 
practical  devices  ever  offered  for 
radiographic  diagnosis  involving  the 
Potter-Bucky  Diaphragm.  Those  al- 
ready equipped  with  the  Victor  Dia- 
phragm and  Victor  No.  3,6  or  8  Tube 
Stand  can  purchase  the  table  only  and 
readily  adapt  them  for  these  purposes 
— another  instance  of  standardisation 


in  Victor  apparatus. 
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The  Bucky  Diaphragm 
Table 

An  Added  Advantage  to  Users  of 
Victor  Potter-Bucky  Diaphragm 


THIS  device  simplifies 
to  the  utmost  the  use  of 
the  Potter'Bucky  Diaphragm. 

The  troughed  top  corre' 
sponds  to  the  top  of  the  original 
Victor  Diaphragm,  but,  as  seen 
in  Fig.  i,  this  trough  extends 
the  entire  length  of  the  table. 
With  the  patient  on  the  table, 
the  diaphragm  and  tube  stand  can  be 
moved  to  position  so  that  any  part 
of  the  body  can  be  radiographed 
without  having  to  move  the  patient. 

The  Diaphragm  and  Tube  Stand 
being  locked  together,  they  move  in 
unison,  so  that  regardless  of  position 
the  tube  is  always  in  exact  center 
with  the  Diaphragm. 

This  table  will  also  serve  for  radiog' 
raphy  without  the  tube  stand,  simply 
by  adding  the  false  top  as  shown  in 
Fig.  2.  In  this  instance  the  Diaphragm 
is  released  from  the  tube  stand  and  the 


latter  operates  independently.  Thus 
the  table  can  be  used  as  a  combination 
unit.  Represents  one  of  the  most 
practical  devices  ever  offered  for 
radiographic  diagnosis  involving  the 
Potter'Bucky  Diaphragm.  Those  al' 
ready  equipped  with  the  Victor  Dia' 
phragm  and  Vic  tor  No.  3 , 6  or  8  Tube 
Stand  can  purchase  the  table  only  and 
readily  adapt  them  for  these  purposes 
—another  instance  of  standardization 
in  Victor  apparatus. 
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Victor  Deep  Therapy  Roentgen  Apparatus 

Each  unit  of  this  complete  equipment  is  designed  especially  to  meet  the  requirements  for  the  new 
Deep  Therapy  technique.  It  is  an  extension  of  the  present  Victor  standard  of  design  along  the  line  of 
principle  established  by  our  past  practice  and  experience,  backed  up  by  unequalled  facilities  for  research 
and  experimental  work.  Thus  is  insured  apparatus  of  reliability  and  practical  usefulness. 

We  are  now  filling  orders  for  this  apparatus.  Consists  of  the  following : 

High  Voltage  Transformer  capable  of  producing280,000       struction,  with  means  of  adjustment  for  every  required 


volts  (equivalent  of  a  20"  back-up  spark  between  points), 
using  the  famous  "Snook"  cross-arm  type  rectifying 
switch,  the  most  reliable  and  efficient  method  in  ex- 
istence for  rectifying  high  voltages.  Cabinet  for  Trans- 
former has  removable  panels  on  two  sides  for  easy 
access  to  transformer  and  rectifying  switch. 

Control  Stand  of  similar  design  to  the  one  used  with 
Victor  Model  "Snook"  Roentgen  Apparatus,  and  in- 
cludes Motor  switch,  X-ray  switch,  polarity  indicator, 
primary  voltmeter,  Coolidge  Filament  control  and 
"grid"  type  resistance. 

Deep  Therapy  Table  of  special  design,  all  wood  con- 


position  and  calibrated  scales  for  each. 

Victor- Kearsley  Stabilizer,  suspended  from  ceiling 
withtwomilliampere  meters  in  series,  serving  as  a  double 
check  on  tube  current.  The  necessity  of  the  stabilizer 
in  all  treatment  work  is  well  known,  insuring  as  it  does 
a  constant  tube  current  in  spite  of  line  fluctuations  at 
the  Coolidge  Filament  Transformer  and  the  X-Ray 
Transformer. 

Corona-Proof  Overhead  System  especially  designed  for 
this  Outfit. 

Victor  Sphere  Gap,  the  most  practical  means  of  reading 
exact  voltage  used  in  treatments. 


Price  on  complete  apparatus,  as  above  illustrated  and  described,  $8000.00 
VICTOR  X-RAY  CORPORATION,  Jackson  Blvd.  at  Robey  St.,  Chicago 

Sales  Offices  and  Service  Stations  in  All  Principal  Cities 
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